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THORAZINE* provides a smoother 


course for your surgical patient by 


reducing the amounts of premedicants required 


Percent of 
usual dosage required 


Belladonna Pre-Spinal 


This chart from the film “Chlorpromazine in Anesthesia”! is based on experience 
gained in 3,100 operations in which ‘Thorazine’ was part of the premedication, 


In a previous published report, Lear et al.? concluded that with “Thora- 
zine’ used preoperatively “the majority of patients (over 90%) could 
be adequately sedated with one half or less of the drugs usually required 
... The relative absence of respiratory depression... is worthy of 
note.” 


AVAILABLE: Ampuls, Tablets, Syrup (as the hydrochloride), and Suppositories (as the base) 


1. Pallin, IL.M.; Chiron, A.E., and Lear, E.: 
Chlorpromazine in Anesthesia, 16 mm. 
24-minute color film, available for show- 
ing. Ask your S.K.F. representative, or 
write Film Center, Smith, Kline & French 
Laboratories, 1530 Spring Garden Street, 
Smith, Kline & French Laboratories, Philadelphia Philadelphia 1, Pa. 


. Lear, E.; Chiron, A.E., and Pallin, I.M.: 
New York State J. Med. 55:1853 (July 1) 
1955. 


*T. M. Reg. ULS. Pat. Off. for chlorpromazine, S.K.F, 
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Articles, book reviews, and other materials for publication should be addressed to the Chief 
editor, Articles are accepted for publication on condition that they are contributed solely to this 


jour nal, 


An original typeseript of an article, with one carbon copy, should be provided; it must 
double or triple spaced on one side of a standard size page, with at least a l-inch margin 


each edge, Another carbon copy should be retained by the author 


The main title of an article may not contain more than eighty characters and spaces; 
subtitle may be of any length 


The author's name should be accompanied by the highest earned academic or medical 
degree which he holds. If academic connections are given for one author of an article, such 


commections must be given for all other authors of the article who have such connections. 


If it is necessary to publish a recognizable photograph of a person, the author should 
notify the publisher that permission to publish has been obtained from the subject himself 
if an adult, or from the parents or guardian if a child. An illustration that has been published 
in another publication should be accompanied by a statement that permission for reproduction 


has been obtained from the author and the original publisher. 


Oversized original illustrations should be photographed and a print on glossy paper sub- 
mitted. Prints of a bluish tinge should be avoided, Large photomicrograph prints will be re- 
duced in seale unless portions to be cropped are indicated by the author. The author should 
submit duplicate prints of roentgenograms and photomicrographs with the essential parts that 


are to be emphasized cireled, as a guide to the photoengraver 


Charts and drawings should be in black ink on hard, white paper. Lettering should be 
large enough, uniform, and sharp enough to permit necessary reduction. Glossy prints of x-rays 
are requested. Paper clips should not be used on prints, since their mark shows in reproduc 
tion, as does writing on the back of prints with hard lead pencil or stiff pen. Labels should 
be prepared and pasted to the back of each illustration showing its number, the author's name, 
and an abbreviated title of the article, and plainly indicating the top. Charts and illustrations 
must have deseriptive legends, grouped on a separate sheet. ‘Tables must have captions. IL 
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to books must contain, in the order given, name of author, tithe of book, city of publication, 


name of publisher, and year of publication 
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with Neraval— 
prompt awakening 


A PRACTICAL ADVANCE 


Neraval 


SODIUM 


in thiobarbiturate anesthesia 


e for oral surgery and velated B.N.1 procedure. 
e outpatient clinic surge ry e office instrumentation and biopsy 
e psychiatric electronarcosis and other treatments 
e orthopedic and fracture procedures in the clinic 


and many other situations 
in which advantageous use can be made of 


''...the shortest-acting thiobarbiturate so far.... 


NE-J.167 
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older 


-.-distinetive among thiobarbiturates 


for its briefer action and 


lesser tendency to accumulation 


NERAVAL is detoxified and eliminated faster than thiopental 
or thiamylal.’” With NERAVAL, therefore, there is prompt, 
lucid awakening and a more rapid, notably more complete 
recovery than with other intravenous anesthetics.’ 

This characteristically swift NERAVAL recovery renders 
thiobarbiturate anesthesia pleasant for the patient and 


practical for the physician. For the patient—less postoperative 
“hangover” depression and incapacity; for the physician — 

less need of postanesthetic supervision and attention.’"" Use of 
NERAVAL simplifies the procedure and makes it more widely 
convenient for medical practice. 

Since NERAVAL has lower milligram potency than earlier 
thiobarbiturates, it permits very quick lightening of anesthesia 
and requires higher dosage for equivalent anesthetic effect. 


Packaging 

NERAVAL Sodium Sterile Powder 

vials of 1 Gm. and 2 Gm., boxes of 6 and 25; 
vial of 5 Gm., boxes of 1 and 25 


tibliogsayp 
and Dillon, J. B.; 
Anesthesiology 17 :284, 
1966, (2) Zima, O. ; 
von Werder, F, and 
Hotovy, R.: Anaesthesist 
3:244, 1954. (3) Merach, 

A. ; Clarie, D'A., and 
Fitepatrick, L. J.: J.M 
Soc. New Jersey 53 :414, 
1966. (4) Blake, M. W,, and 
Perlman, P L 
J. Pharmacol. & Exper 
Therap. 117 :287, 1966 
(5) Irwin, Stage, R. 
Dunbar, E., and Govier, 
w J. Pharmacol. & 
Exper. Therap. 1/6 :417, 
1956. (6) Ayd, F. J., Jr: 
Neraval: A new anesthetic 
for electroconvulsive 
therapy, Paper presented at 
annual meet., Electroshock 
Research Association, 
Chicago, Illinois, April 29, 
1966. (7) Reifferscheid, M., 
and Dietmann, K 
Deutsche med. Wehnachr 
79-638, 1964 (8) Houde, J. 
Hudon, F, and Jacques, A 
Neraval (methitural 
sodium), Paper presented at 
Meet., Canad. Anaesth 
Soe., Quebec City, P 
May 5, 1956 
NenavaL® Sodium, brand 
of methitural sudium 


| 
Ko 
| 
— 
| 
4 i 
— 
{ ing 
— 
; 
— 
| 


ALCOHOLICS ANONYMOUS 


Written from the standpoint of a member, the basic 
treatment procedures are described and the psychological 
All of problems confronting the alcoholic are discussed. 
these articles have 
appeared in TODAY'S HEALTH ALCOHOL AND CIRRHOSIS OF THE LIVER 


Relationship between alcohol, diet and cirrhosis. Increasing 


stress on nutritional differences 
in one pamphlet. by Russell S. Boles 


HOW TO HELP A PROBLEM DRINKER 


Understanding the alcoholic’s capabilities, the necessity of 
help, causes of his condition 
by kdward A. Strecker and Francis T. Chambers, Jr 


ALCOHOLISM THE TREATMENT OF ALCOHOLISM 


‘Tracing the steps from convincing the alcoholic that 
through treatment and cure. 


by Lewis Inman Sharp 


an 


CONDITIONED REFLEX TREATMENT 
OF CHRONIC ALCOHOLISM 


important Its place among methods of treatment today, 


its development and correlation with personality 
by Walter L. Voegtlin 


problem 


INSTITUTIONAL FACILITIES FOR THE 
TREATMENT OF ALCOHOLISM 


° ’ ° . Comparative differences, in drinking, with 

In today S living the last century, new establishments and methods of treatme 
lack of trained personnel, 
by H. L. Corwin 
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\ partial transeript of an actual courtroom case 
H. A. Heise 


8 pages 15 cents 


BARBITURATES. BOOZE AND OBITUARIES 


A discussion of the dangers of mixing aleohol and bar- 
biturates 
Donald A. Dukelow 


4 pages, 10 cents 
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Muscle During Growth 


Contemporary events have greatly stimu 
lated 
biochemistry of the heart, as well as inereas 


investigation of the physiology and 


ing interest in cardiac surgery and congen 
ital and coronary artery disease 
Analytical electrolyte data on the heart 


are voluminous, but little is to be found 


on the complete histochemical characteriza 


tion of this tissue.’ In fact, almost nothing 


has been done histochemically on the canine 


heart, the commonest source of cardia 


research, 
Histochemical changes in various parts of 
the heart following experimental coronary 


artery occlusion in both young and adult 


dogs have been studied by Hastings, Blum 


gart, Lowry, and Gilligan? and Lowry 


et al.’ Their analytical data were expressed 


on a fat-free, blood-free basis; their caleu 


lated data were made using an assumed 


Hass We 


determined the connective tts 


value for the connective tissue 
have actually 
sue mass for all of the tissues presented 
here. Brodie! did histochemical studies on 
a variety of tissues, including the myocar 


dium of a small number of dogs 


Submitted for publication Dec. 14, 1956 
From the Departments of Surgery and Bio 
chemistry, University of Chicago, the School of 


Medicine 

This investigation was aided in part by researc] 
grants from the Home for Destitute Crippled Chil 
Mayer Foundation for Cardiv 


dren and the Osear 


Researe! 


vascular 


Histochemical Characterization 


PETER V. MOULDER, M.D., LILLIAN EICHELBERGER, Ph.D., and MICHAEL ROMA, Chicago 


HIVES OF 


of Heart and Skeletal 


Iextensive studies also have been made on 
the histochemical characterization of skeletal 
muscle taken from adult dogs An excellent 
this has been made by 
Data on skel 


etal muscle of a group of young puppies also 


discussion of work 


Manery ! in a reeent review 


appeared recently.” 
\ge causes considerable variation of his 


tochemical balance in many tissues. It has 


been found convenient to use the puppy life 
span as a general indicator of this major 


variable. Myoeardium being uniquely al 


Ways active, it might be antierpated that 
some differential from the episodically active 


With this 


in mind, comparative data will be shown for 


skeletal muscles would be found 


cardiac and skeletal muscle taken simultane 
ously from TL normal puppies apportioned 
These findings clarify 


Into age groups 


the normal histochemistry of different 


muscles m the different age groups and may 
basis for further 


the 


provide a comparative 


studies in same direction under abnor 


mal conditions 


Experimental Procedures 


The this study 


metabolism cages in a 


puppies used in were whielped 
ind maintained i 
isolated 
given a diet of 
They 
during the day 
the ce sired aye, the 
\ 


Spec ial 


puppy room throughout their life span 


were weaned at & weeks of age and were 


Rival dog food with milk supple 


fed at definite intervals of time 
their 


ment were 


throughout growth pertod 


animals were anesthetized 


with pentobarbital (Nembutal) and 50 m!. of blood 


vas removed from the femoral artery, of which 
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approximately 35 mil. was collected under oil for 

was defibrinated for 
Immediately following, 
the thigh muscles were removed, after which the 
beating heart was quickly taken. The tissues were 
wiped slightly with dry gauze and placed at once 
into ground-glass-stoppered jars 


serum analyses and 15 ml 


the whole-blood analyses 


The jars were 
placed in a refrigerator overnight, and, after ali 


visible connective tissue, and fat 
cold 
quickly placed into glass-stoppered weighing bottles 
The 


handling was executed with speed at all times to 


1ascia, were 


trimmed from the specimens, they were 


and minced with the sharp points of scissors 


minimize water loss. Aliquot) samples of the 


minced tissues were weighed for all analyses 
The chloride, 


sodium, potassium, calcium, magnesium, and total! 


serum was analyzed for water, 


nitrogen, Whole defibrinated blood was analyzed 
for cell volume, water, chloride, sodium, and potas 
sium. The cardiac and thigh muscle samples were 
analyzed for water, fat, residual blood, chloride, 
«xlium, potassium, calcium, magnesium, total mi 


trogen, and collagen nitrogen 


Serum and Whole Blood Analyses 


The serum and whole-blood chloride were meas 
ured by the method of Van Slyke with the Wilson 
and Ball modification.” Sodium and potassium were 
determined on the Perkin-Elmer Flamephotometer ; 
serum calcium, by the method of Kramer and Tis 
dall’; Denis,” the 
amount of from the 


magnesium, by the method of 


magnesium being estimated 
spectrophotometric determination of phosphate by 


the Gomori” method, and total nitrogen, as de 


10 


scribed by Campbell and Hanna.”” The content oi 


water im serum and blood was made by drying 1 
Blood cell 


the use of Van Allen hematocrit 


mi. portions in a oven volume 
was estimated by 
tubes without anticoagulant.” The concentration of 
cells was cal 


the constituents of the red blood 


culated indirectly from the values for whole blood 
and serum and the cell volume 

Since the chemical methods for the analyses ot 
the tissues were reported in detail in a recent 
publication from this laboratory,’ they will not be 
repeated here. As before, the tissue data are cal 
culated on a fat-free, blood-free basis. The amount 
of circulatory space of the blood in the thigh and 
heart muscle was determined by the speetrophoto 
metric comparison of the amount of hemoglobin 
with that of 

This 


detail in a previous paper.” 


in the tissue the whole blood taken 


simultaneously method has been given in 


Having determined the volume of residual blood 


tissue, corrections for the con 


per kilogram of 
stituents in this volume can easily be made 
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Calculations 


In this study of heart muscle we shall follow the 
considerations set forth in our previous paper for 
skeletal muscle, that is, that the extracellular com- 
partment (F) of a muscle consists of connective 
tissue solids and extracellular fluid, and the intra- 
cellular compartment (C) consists of protein solids 
and Throughout 


water the presentation of the 


data, parentheses represent milliequivalents or 
grams per kilogram of tissue; brackets [ | repre- 
sent milliequivalents or grams per kilogram of 
water, and braces 4 } represent milliequivalents or 
grams per kilogram of phase. 

In brief, from the chloride values, the mass of 
extracellular fluid was calculated, and from the 
collagen nitrogen values the weight of the con 
nective tissue solids was estimated. The mass ot 


the intracellular compartment per kilogram of 
muscle was then obtained by subtracting the total 


extracellular mass from 1000 

fluid 
from the serum concentration 
The fae 


0.95 was used for chloride, sodium, and 


lonic concentrations in the extracellular 
water were derived 
wid the Gibbs-Donnan distribution ratio 
tor of 
potassium for the heart, as well as the skeletal 
muscle, Based on the observations of Drinker et 
al.” on the composition of cardiac lymph, Lowry, 
Galligan, and Hastings used a ratio value of 0.98 
for heart muscle. The use of either of these fac 
tors makes little difference in the final estimations 
For calcium and magnesium we have used the 
equations projected by Manery ' 
V [Ca]s/ V [Ca].=0.714; 
V [Mg]e/ V [Mg 
The equations used in the calculation of the (F) 
follow: The (F) phase consists of the 
tissue solids (F),+the ultrafiltrate 
(F)=(F)et(F) 
(F)s (collagen N )4/15.8 100 

where 15.8 represents the grams of collagen niiro 


phases 
connective 
(F)v, or 


gen indicating 100 gm. of connective tissue solids 
1000; {Cl }e—0.99/0.95 x [Cl]. 
0.99 is taken as the water concentration in. the 
extracellular phase in grams of water per gram of 
fluid 

To calculate the concentration of 
intracellular phase, {HO 


water in the 
grams of intracellular 
water per kilogram of muscle (H.O)e« divided by 
the total intracellular phase (C), or {HL0O}, 
(H2O)e/(C) 

rhe 


the muscle 


concentration of the individual cations in 


was calculated after 


for the concentration of the constituent 


fibers correcting 
found in 
the extracellular extra- 


ultrafiltrate 


compartment. Since the 


cellular compartment consists of the 
phase plus the connective tissue solids, separate 
calculations were made for the amount of the in 


dividual cation associated with each of the phases 
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in the compartment. To calculate the amounts of 
the constituents associated with the connective tis- 
sue solids, the data of 
studies on dog tendon“ and have used the basic 


we have used previous 
assumption that the connective tissue of cardiac 
and skeletal muscle resembles all other connective 
tissue im water, nitrogen, and electrolyte concen 
trations and also that the collagen nitrogen deline 


One hundred 


ates the connective tissue weight 
grams of tendon solids was found to be associated 
with 157 gm. of water, 17.2 gm. of total nitrogen; 
20.65 mEq. of 


From the data 


15.8 gm. of collagen nitrogen; 


chloride, and 20.2 mEq. of sodium, 


of Manery, Danielson, and Hastings” a value of 


3.4 mEq. was used for potassium. Since the 
amounts of calcium and magnesium in_ tendon 
solids have not been determined, we could not 
estimate these corrections and could only correct 


for the amounts in the ultrafiltrate water 


The amounts of calcium and magnesium in the 


extracellular water were obtained by multiplying 


their respective concentrations in the ultrafiltrate by 


the volume of the extracellular water per kilo 
gram of muscle. After subtracting this amount 
from the total amounts found in a kilogram ot 


tissue, the remaining amount must be allocated to 
some other place, possibly the muscle fibers 


More precisely, however, the amounts of potas 
sium and sodium in the extracellular phase were 
obtained by calculating the amount in the ultra 
filtrate volume and the amount associated with the 
connective tissue solids. After subtracting the sum 


of these two amounts, (K)» and (Na)e, respec 


tively, from the total amounts, (K)s and (Na), 


TABLE 1 


DURING GROWTH 


Original Data: Electrolyte and Water Content of Serum, Blood, Heart 
and 


Thigh Muscles from Puppies During Growth * 


the remaining quantity must be allocated to the 


cells. The concentration of potassium can then be 
calculated per kilogram of muscle cells {K}o, of 
per kilogram of intracellular water [kK]. 


Results 


The original data for blood, heart muscle, 
and skeletal muscle are collected into two 
groups, arranged according to age. In Table 
1 are presented the values in detail for three 
representative puppies, together with the 
average mean values with standard devia 
tions for Group I, consisting of five puppies, 
78-124 days of age. 

In Table 2 are the average analytical data 
with standard deviations for Group I], con 


sisting of six puppies, 142-218 days of age 


Again, three representative puppies are 
given for illustrative purposes. 
In considering these original data, two 


types of comparisons are made : first, com 
parisons of the tissue findings of one group 
with those of the other group, and, second, 
the values for the 
with the skeletal 
musele. The serum and blood values vary 


comparisons of tissue 


myocardium those of 
insignificantly from one group to the other. 
When the myocardium is considered, the 
water content, potassium, magnesium, and 


(sroup 5 puppies, ages 87-124 days 
Water Cl Na k Ca Meg Potal Collagen 
N N 
Gm. mEq. mEq mEq mEq. mEq. Gm Gm, 
Puppy W 11, 87 days old 
Serum 100.6 144.2 4.52 29 
Blood 820 125.7 6.16 
Heart 36.9 38.9 74.4 14.2 25.4 
Thigh SOS 35.0 $8.2 53.0 2.17 15.4 2a 2 


Puppy W 20, 119 days old 


Serum W354 
Blood B14 v1.3 
Heart 802 $5.4 


Thigh 706 27 


Puppy W 12, 120 days old 


serum d 
Blood A758 
Heart SOS 47.2 


Thigh 


Means for Group 
Serum 
§.D.t 


* Units are expressed per kilogram of blood-free, fat-free tissue 


8.D.«standard deviation. 
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149.0 
142.0 


70 1.7% 8.12 

6.24 

1.74 16.7 27.9 2 
1.76 15.6 $1.2 70 


41.6 
$4.1 
147.5 4.402 5.15 2.00 4.51 
141.0 5.48 
10.3 777 1.08 156 25.4 
146.9 1.71 1.9% 4.51 
1.9 0.25 0.21 21 0.87 
lleart 36.7 M0 W.2 1.93 163 27.1 
D 6 22 4.5 O14 1.4 1.2 O5 
Thigh 796 29.1 34.0 1.9% 
8.D. 5 3.5 24 45 0.14 0.9 ) 
| 
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TABLE 2 


A.M. A. ARCHIVES OF SURGERS 


Original Data: Electrolyte and Water Content of Serum, Blood, Heart 


and Thigh Muscles of Puppies During Growth * 


Water 
mEq. 


Vuppy W 14, 142 days old 
Serum 
Blood 
Heart 
Thigh 


Puppy W 15, 154 days old 
serum 
Blood 
Heart 
Thigh 


Puppy W 16, 218 days old 
Serum 
Blood 
ileart 
Phigh 


Means for Group 
eerum 
Blood 


* Units are ¢ 


spressed per kilogram of blood-free, fat-free tissue 
tandard deviation, 


calcium, as well as the total nitrogen and 
collagen nitrogen, are essentially similar in 
the age The 


sodium concentrations are significantly de 


two groups. chloride and 
creased in the older group (Table 2), chlo 
ride decreasing from 36.7 to 31.4 mbkiq/kg 
and sodium from 34.1 to 26.5 miltq/kg. In 
the skeletal muscle the findings are similar 
to those of the myocardium, the only. sig 
nificant changes being a decrease in_ the 
29.1 to 207 


from 34.0 to 26.5 


in the older group. 


chloride content from 


mq/kg. and im sodium 


ky. 


‘These findings correspond to those of 


many other investigators: lob and Swan 


‘ 
son,!8 


working on fetus; Hines and Know! 
Darrow,'*® and 


Dat 


1” 


ton’? on rats: Yannet 


Robertson and Peyser,! on cats, and 
low and Manery *° on chicks. 

When the original data are used for the 
comparison of the two tissues, there is evi 
dence of a superticial similarity between the 
two types of muscle, cardiac and skeletal, 
both having decreased amounts of chloride 
age 
there is less chloride in’ the thigh muscles 


and) sodium as increases, Originally 
than in the cardiac, and this disparity in 
the age 


also a greater amount of collagen nitrogen 


creases in older group. There is 


1608 


Group IL: 6 puppies, ages 142-218 days 
Na kK 


mEq. 


Ca { ‘ollagen 
N N 


mEq. mEq. Gm, 


119.0 
$2.7 


in the thigh muscles than in the cardiac, 


indirectly signifying a larger connective 


tissue content 
Comment 


The original data have been submitted 
the 


characteriza 


to calculations as deseribed in text in 


order to obtain histochemical 
tions on the heart and skeletal muscles taken 


‘Table 


3 shows these characterizations. The phase 


simultaneously from the same animal. 


mass data for 1/kg. of blood-free, fat-free 
tissue are given, First, three examples of 
each group are given in detail (using the 
same pups as those for the original data of 
Fables 1 and 2), and then the means with 
standard deviations are given for each group 
Intact 

When the 
age group (1) are compared with those of 
the group (IT), 


disparities become evident 


the assembled data of young 


older many interesting 
In considering 
a kilogram of the heart muscle with aging, 
there is found a slight increase in the cell 
mass, + (C), from 679 to 714 gm., 
or a 5 increase, with the maintenance of 
a striking stable cell water concentration, 
be, of 759-413 and 760+9 gm. This 


is associated with a decrease of approxi 


Vol. 75, Auqust, 1957 


926 1143.5 147.0 4.56 5.58 2.21 $.56 
94.7 132.0 6.33 
797 34.5 35.3 85.0 1.83 17.6 26.1 6.1 
786 23.3 32.0 86.6 1.72 17.7 27.3 7.5 
919 115.0 147. 3.98 5.34 2.21 8.60 
802 88.6 131.0 6.2% 
796 $2.0 43.0 758 1.71 16.0 29.2 4.5 
782 19.0 25.4 1.58 17.6 $2.3 7.3 
925 9.2 137.0 3.50 542 2.06 5.56 
709 73.8 4.60) 
780 25.4 1.27 18.2 29.6 5.7 
774 17.5 20.2 95.0 1.46 17.8 $4.0 7.3 
926 143.9 4.42 5AM 2.19 4.33 
4 6.0 4.1 0.35 O12 0.06 0.74 
797 85.5 123.0 5.95 
23 6.5 9.0 0.71 
Heart 704 31.4 26.5 4.6 1.61 17.8 27.9 5.2 
4.0 4.0 0.09 0.4 1.6 O46 
Phigh 784 20.7 26.5 946 1.61 17.8 31.1 7.1 
5 2.0 3.6 4.0 O4 2.1 1.0 
1 


HISTOCHEMICAL PATTERNS OF MUSCLE DURING GROWTII 


Taste 3.—Phase Mass Data for Heart and Thigh Muscles * 


M extracellular compartment-+ intracellular compartment=(F)+(C 


(F) «grams of extracellular compartment = (F) «+(F)c. 


(F) «grams of connective tissue solids in the extracellular compartment 


(F)o=grams of ultrafiltrate in the extracellular compartment, 
(H 4 O)e=grams of intracellular water per kilogram of muscle. 
H ;O } e=grams of water per kilogram of muscle cells 


(C)=grams of intracellular compartment = 1000—(F), or (Hs 0), 


(C) «=grams of solids of the intracellular compartment 
«total solids—(F) ». 


Puppy W 11, 87 days old 
Heart 
Thigh 

Puppy W 12, 120 days old 
Heart 
Thigh 

Puppy W 20, 119 days old 


6 
Group Il 


Puppy W 14, 142 days old 
Heart 1000 
Thigh 1000 

Puppy W 15, 184 days old 
Heart 1000 
Thigh 1000 

Puppy W 16, 218 days old 
1000 
1000 


1000 


1000 


* All values are expressed per kilogram of fat-free, blood-free tissue. 


1 8.D.=standard deviation, 


mately in the ultrafiltrate volume, 
(F),, from 29049 to 253413 gm., with 
the connective tissue solids, (I*)s, remaining 
unchanged. The cell solids increased from 
165 to 171 gm. Whether this increase in 


cell solids is the result of increased enlarge 


ment of the heart fibers or an increase in 
their number cannot be ascertained from 
this work. Yannet and Darrow have 
shown histologically that in growth an in 
crease in the size of the individual fibers 
of the muscle takes place. 

In considering a kilogram of the skeletal 
muscle with aging, there was noted an in 
crease in the cell mass from 724 to 788 gm., 
or approximately a 9¢@ increase. The cell 
solids of this phase increased from a mean 
of 159 to 171 gm. At the same time the 
ultrafiltrate of the extracellular phase de 
creased from 231432 to 167+14 gm., or 
a decrease of 28%, while the connective tis 
sue solids remained unchanged. The cell 
water concentration remained — constant 


Moulder etal 


throughout this growth period 78145 gm 
for Group | and 782+8 gm. for Group II. 

When a comparison of heart and skeletal 
muscle is made, there 1s found a constant 
cell water concentration and a constant con 
nective tissue solid weight for the groups 
of tissue, although there is a greater amount 
of connective tissue in skeletal muscle and 
a greater cellular concentration of water in 
thigh than in myocardium. The initial ultra 
filtrate water in skeletal muscle was low as 
compared with cardiac muscle, and with age 
the disparity becomes even more marked 
A similar decrease in ultrafiltrate water has 
also been noted in other tissues, such as 
cartilage," during the aging process 

It is interesting that heart tissue in a 
growing organism does not change in the 
mass of its tissue phases as markedly as is 
found in skeletal muscle. Initially the ex 
tracellular phase mass of the heart was 
larger by 14% than that of skeletal muscle 
Furthermore, this extracellular phase mass 
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M (F)e + (F)e (H C)e 
Gm. Gm. Gm. Gm. Gm, Gm. 
Coup? 
1000 2900 495 182 732 
1000 45 285 518 182 770 eer 
1000 37 292 160 763 
1000 56 225 563 156 784 
Heart 1000 33 mm 531 165 763 ae 
Thigh 1000 4 210 586 160 785 re 
Means 
Heart 1000 31 290 514 165 750 re es 
8.D.1 4 9 12 13 
Thigh 1000 45 231 565 159 781 Se 
39 271 526 164 763 
47 183 602 168 
29 247 549 175 758 et 
46 147 636 \71 787 
36 254 184 742 
46 156 61s 774 
Means 
Heart 33 253 543 i71 760 
8.D. 4 13 13 7 ” a 
Thigh 45 167 617 i71 782 
8.D. 4 12 7 
a 


of the heart consisted of a 209% larger ultra 
filtrate volume and, at the same time, a 5% 
smaller connective tissue phase. During the 
period of growth covered in this study the 


heart extracellular phase mass was de 


creased only 11%, while the skeletal muscle 
was decreasing 20%. Simultaneously there 
was only a 4% increase in the proportion 
of heart 
occurred in the skeletal muscle fiber 


fiber solids, while a 7% increase 
solids. 
It should be emphasized that the concentra 
water im the heart fibers as well 
skeletal 


during this growth period, 


tion of 
constant 
the 


Was 


in the muscle fibers was 
although 
fibers 


skeletal 


water in heart 


than that 


concentration. of 


lower in’ value found in 


muscle fibers 

these 
which that 
the the 


extracellular phase and an inerease in the 


l'rom the histochemical patterns of 
tissues just presented, showed 


there was a decrease in mass of 
cell solids in each of these tissues during 
a designated growing period, it was logical 
to determine whether the composition of the 
the the 
compartment had changed during 
the 


tassium and magnesium are confined largely 


tissue cells and nature of extra 


cellular 
this period, In normal organism, po 
within the cells, and sodium and calcium are 


With 


made 


largely extracellular. this in mind, 


calculations have been showing the 


4.—Distribution of 


A. ARCHIVES OF SURGER) 


distribution of potassium, magnesium, so 
dium, and calcium in the muscle phases, and 
these are presented in Tables 4, 5, 6, and 7, 
respectively. 

After the total content of each constituent 
was corrected for the amount in the extra 
(F), 


was assigned to the tissue cells (C). 


cellular phase the remaining portion 
irom 
this value, the concentrations were expressed 
per kilogram of muscle cells and also per 


Tables 4 and 


distributions of 


the 
potassium and magnesium are the same in 


kilogram of cell water. 
5 it is observed that 
the two age groups for each of the tissues 
This finding supplements the postulation of 
Lowry and Hastings ** “that a given cell 
age 

narrow 


regardless of has a composition re 


within limits.” In other 
the 
accompanied by the formation of potassium 
that is 


proportional to the concentration already in 


stricted 
words, growth of cytoplasm must be 


and magnesium in a concentration 


the fibers of the tissue. It must be noted, 
however, that the concentration of potassium 
in the heart fibers, whether expressed pet 
kilogram of fibers or per kilogram of fiber 
than that skeletal 


muscle fibers, although the magnesium con 


water, is lower found in 


centrations are approximately the same for 


the two tissues. Occurring with these lower 


potassium heart fiber values is a lower con 


tasstum Between Serum and Heart and Thigh Muscles * 


[K]»=milllequivalents of potassium per kilogram of extracellular water 


(Kw milliequivalents of potassium per kilogram of muscle 

In in the 
solids 

Ax i 

difference has been called ACI 


associated with the connective tissue solids 
chloride, (Cla. 
with 
CP) 0/100, 


Assoc. 
In (© 
ie 


Tissue {Kle 


mEq mEq. 
Group I 
Heart, Mean 4.81 
8.1.1 0.11 
Thigh, Mean 4.81 
8.D O11 
Group Il 
Heart, 


1.15 
0.08 
0.79 
0.11 


0.92 
0.10 
O45 
0.33 


Mean 4.53 
O11 


Thigh, Mean 4.53 
O11 


grams of ultrafiltrate in the extracellular phase calculated from AC] 


#milliequivalents of potassium in the intracellular compartment« 
‘e=millie quivalents of potassium per kilogram of muscle fibers (K). (C) 1000, 
milliequivalents of potassium per kilogram of muscle fiber water sO) «1000 


In (FP) 


ultrafiltrate of the extracellular compartment that is not associated with the connective tissus 


The Cl was obtained by caleulating first the chloride 


20.65 (F) »/100, and then subtracting this amount from the total muscle 


s=milliequivalents of potassium associated with the connective tissue solids in the extracellular compartment=3.4 


(K)a—(F 


(F 


with 


* Units are expressed per kilogram of blood-free, fat-free tissue. 
1 8.D.—standard deviation. 
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= 
mEq mEq mEq. mEq 
a 1.04 73.3 108.0 142.2 
0.14 3.0 3.9 5.2 
1,53 885.0 121.3 155.6 
0.14 5.0 3.3 4.5 
oe. 1.26 76.6 108.2 142.2 
gn 0.28 4.0 6.3 6.58 
1,52 92.6 117.6 150.2 
4.0 0.08 4.0 4.0 4.5 
im 


HISTOCHEMK 


Tissue [Mgle 
mEq. mEq. 
Group I 
Heart 
Mean 1.56 15.9 
8.D.t 0.17 1.1 


* Units are expressed per kilogram of blood-free, fat-free tissue 
1 S.D.=standard deviation. 


centration of cell water than that found in 
skeletal muscle. Since there are many intra 
cellular reactions that are controlled in part 
by the nature and amount of potassium, 
this low potassium concentration of the 
heart fibers could play a role in the preven 
tion of too rapid an inerease in the size of 
the heart fibers as the animal grows older. 

The position of sodium, like chloride, is 
essentially extracellular in both the heart 
and the skeletal When 
mined values for sodium, (Na)v, 
the 


extracellular phase, (1°), 


muscle. the deter 
cor 


the 
we find only a 


are 


rected for amount of sodium in 


small amount of sodium remaining, which 
we have labeled ANa. 


The calcium values were treated in the 
same way as the sodium values. That is, 
after the correction of the total calcium 


content, (Ca), of the tissue for the extra 
cellular calcium, there remains an amount 
Unfortunately, 
the 


that we have labeled ACa. 


could not correct for amount of 


we 


PABLE 6 


Tissuc 


Group I 


* ANa=difference between determined sodium 
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TABLE 5.—Distribution of Magnesium Between Scrum and Heart and Thigh Muscles * 


Distribution of Sodium Between Serum and Heart and Thigh Muscles 


snd estimated sodium in (F). 


In (F) In {Mel}. {Mg}e 
mEq. mEq mEq. mEq. 
0.44 15.40 22.7 30.0 
0.06 2 1.6 1s 


0.36 
0.05 


15.90 
0.90 


0.47 
0.10 


16.8 
0.9 


17.51 


0.18 


0.30 
0.03 


calcium associated with the connective tis 
for this 
The location of the excess so- 
this 
It is pertinent to know, though, that 


sue fibers, value has never been 
determined. 
dium and calcium cannot be stated at 
time, 
we would have obtained approximately the 
same histochemical patterns for these tissues 
if we had used sodium values to calculate 
the phases of the tissues, instead of the 
chloride values. 


With the presentation of the histochem 


ical patterns obtained on the heart and 
skeletal muscle from the normal-growing 
organism, we were able to estimate the 


intracellular concentrations of certain con 
stituents of heart and skeletal muscle, no 
tably, water, potassium, and magnesium, and 
The 


constancy of the fiber concentrations of the 


the extracellular composition as well. 


constituents considered here is of value 
when abnormal conditions are provoked in 
an organism. Determining the histochemical 


characterization of a tissue therefore allows 


4Na® 


Assoc. with 
mEq. 


mEq. 


a 
Thigh 
Mean 1.56 16.3 21.9 28.2 
8.D. 0.17 1.3 1.5 2.2 
Group II 
Heart 
Mean 1,78 17.3 23.5 31.0 
8.D. 0.06 0.8 13 Ls 
Thigh 
Mean 1.78 17.8 22.6 28.4 
8.D. 0.05 0.4 08 
om 
= 
mEq mEq. 
Heart 
Mean 149.9 41.2 37.5 6.3 2.5 eas: 
8.D. 1.2 1.3 3.2 0.9 1.2 
Thigh 
Mean 149.9 34.0 23.9 6.0 41 
8.D 1.2 2.2 4.2 1.2 0.9 
Group I 
Heart 
Mean 147.3 35.4 20.7 6.7 2.3 eg a 
Thigh 
Mean 147.3 26.5 144 9.1 3.2 
8.D. 4.5 3.6 2.5 0.9 1s 


TABLE 7 


Tissue 


Group I 


Group II 
Heart 
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Distribution of Calctum Between Serum and Heart and Thigh Muscles 


In (F) 
mEq. 


mEq. 
1.93 0.86 
0.12 0.03 
1.93 0.65 
0.14 0.07 
1.04 0.76 
0.66 0.05 


1.61 0.51 
0.09 0.06 


* ACadifference between determined calcium, (Ca)s, and estimated calcium in (F), 


the investigator not only to ascertain changes 
in the proportion of tissue cells to the extra 
cellular fluid 
but also to distinguish real changes in the 


and connective tissue solids, 


composition of the tissue cells, 


Summary 


Histochemical patterns for the heart and 
skeletal muscle removed simultaneously from 
two groups of puppies, ranging from 8&7 to 
218 days of age, are presented, To sum 
marize the 
this growth period, the following deductions 


histochemical changes during 
were made on both tissues : 


1. There was a decrease in the mass of 


extracellular phase represented entirely by 


a decrease in the ultrafiltrate, as the connec 
tive tissue solids in this phase remained the 
same for each tissue throughout this allotted 
span of life. 

2. There was an increase in the cell solids 

nearly twice as much in the skeletal muscle 
as in the heart. 

As a consequence of these patterns, the 
concentrations of water, potassium, and mag 
nesium in the fibers of both tissues were 
calculated after deducting their extracellular 
quanta. No alterations were found the 
concentrations of these constituents in the 
fibers this 
growth period, The concentrations of water 


(intracellular phase) during 
and potassium in the heart fibers were lower 
than those found in the skeletal muscle fibers. 

It is of considerable significance undoubt 
edly that the heart tissue did not change in 
the mass of its tissue phases as distinetly as 
did the skeletal muscle during the same al- 
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While the skeletal 
fluid 
creasing by 280 of its weight, the heart 


lotted time of growth, 


muscle extracellular phase was de 
extracellular fluid mass was decreasing by 
only 3%. Simultaneously, the fiber solids 
weight of the skeletal muscle increased 7%, 
while the heart fiber solids were increasing 


Department of Surgery, The University of 


Chicago, 950 EF. 59th St. (37) 


REFERENCES 


1. Manery, J. F.: Water and Electrolyte Metabo- 
lism, Physiol. Rev. 34:334-417, 1954 
2. Hastings, A. B.; Blumgart, H. L 
©. H., and Gilligan, D. R.; Chemical Changes in 
the Heart Following Experimental 
Coronary Occlusion, Tr. A, Am 
237-242, 1939 

3. Lowry, O. H.; Gilligan, D. R., 


Lowry, 


Temporary 
Physicians 54 


and Hastings, 
\. B.: Histochemical Changes in the Myocardium 
Following Experimental 


of Dogs Temporary 


Coronary Arterial Occlusion: Am. |. Physiol. 136 
474-485, 1942 
4. Brodie, B. B 


1 


Personal communication to 
Manery 
5. Eichelberger, L.; Akeson, W. K., 
M.: Effects of 
Characterization — of 
Growth, Am. J 
6. Wilson, D 
I’stimation of Chloride in 
Biol. Chem. 79 :221-227, 1928 
7. Kramer, B., and Tisdall, F. F 


titative Determination of Sodium, Potassium, Cal 


and Roma, 
Denervation on the Histochemical 
Skeletal Muscle 

185 287-298, 1956 
Ball, kk. G.: Study of 
Blood and Serum, J 


During 
Physiol 


W., and 


Direct Quan 
cium and Magnesium in Small Amounts in’ Bloo |, 
J. Biol. Chem, 48 :223-232, 1921 

8. Denis, W 
in Plasma and Serum, | 
1922 


Magnesium 
52 :411-415 


The Determination of 
Biol. Chem 
A Modification of the 
metric Phosphorus Determination for Use with the 


9. Gomori, G Colori 


Vol. 75, August, 1957 


mEq mEq. 
Heart 
Mean 2.90 1.07 
Thigh 
Mean 2.99 1,25 
Mean 3.00 1.18 
8.D. OAL 0.70 
Thigh 
8.D. 0.11 0.09 
= 
4 


HISTOCHEMICAL PATTERNS OF MUSCLI DURING GROWTH 


Photoelectric Colorimeter, J. Lab. & Clin. Med 
27 :955-960, 1942 

10. Campbell, W. R., and Hanna, M. I.: Deter 
mination of Nitrogen by the Modified Kjeldahl 
Methods, J. Biol. Chem. 119:1 7, 1937 

11. Van Allen, C. M \ Hematocrit Method, J 
Lab. & Clin. Med. 27 :1027-1040, 1925 
and Roma, M 
Blood and 
Normal Dogs Following Hypotonic Saline Injec 
tions, Am. J. Physiol. 159:57-66, 1949 

13. Drinker, C. K.; Warren, M F 
F. W., and McCarrell, J mt 
and Composition of Cardiac 
Physiol. 130:43 55, 1940 

14. Eichelberger, L., 
Water, Chloride, ‘Total 
Nitrogen in the Tendons of the Dog, J. Biol. Chem 
158 :283-289, 1945 

15. Manery, J. F.; Danielson, 1. S., and Hastings, 
A. B. J. Biol 
Chem, 124:359-375, 1938 

16. lob, V., Swanson, W. W 
Growth of the Human Fetus, Am. J. Dis 
47 -302-306, 1934 


Water and 


Tissues im 


12. Eichelberger, L., 


Electrolyte Distribution in 


Maurer, 
The Flow, Pressure 


Am. J 


Lymph, 


Fat, 


Collagen 


Brown, J. D 


Nitrogen 


and 
and 


Connective Tissue Electrolytes, 


Mineral 
Child 


and 


Moulder et al. 


17. Hines, H Effect 


M, and Knowlton, G. ¢ 


of Age upon the Cellular Phases of Skeletal Mus 


cle, Proc. Soc. Exper. Biol. & Med. 42:133-135, 


1939 


18. Yannet, H., and Darrow, D. | Effect of 
Growth on the Distribution of Water und Electro 
Biol 


Ivtes in Brain, Liver and Muscle, | Chem 


123 :295-305, 1938 


Peyser, I’ 


Cardia 


19. Robertson, W. Van B, and 
Changes in Water and 
Muscle Following Epinephrine, Am. | 
166 :277-283, 1951 


lec trolytes ot 


siol 


Manery, |. F he 
Particularly Chloride 
Growth in Chick Muscle, J 
4$3:165-191, 1954 


Roma, M 
Histochemical Characterization ot 
Physiol. 178-296-304, 1954 


20. Barlow, J. S., and 
Electrolytes, 
\ccompany 
Physiol 


Changes m 
Which 


Cell. & Comp 


21. Eichelberger, L., and Effects ot 
Age on the 


Costal Cartilage, Am. J 


22, Lowry, O. H., 


Ageing: 


and Hastings, A 
Problems ot Biological and Medical As 
pects, edited by E. V. Cowdry, Baltimore, Williams 
& Wilkins Company, 1942 


‘ 
4 
4 
i 
= 
173 
— 


BANICE M. WEBBER, M.D., Providence, R. 1. 


As the uses for antibiotics in medicine and 
surgery have become more widespread and 
frequent, and as the number of available 
antibiotic agents has increased, an ever- 
growing list of complications to these drugs 
has been reported. These range from the 
commoner and less serious reactions, such 
as urticaria, drug fevers, and rashes, to the 
potentially fatal complications, such as su 
perinfections and acute pseudomembranous 
enterocolitis. While most of these untoward 
effects have been frequently reported and 
are well documented, there are certain rarer, 
less well-known complications of antibiotic 
therapy. It is the purpose of this report to 
present a case of one such complication 

respiratory arrest following the intraperito 
neal administration of neomycin-—and thus 
to emphasize the potential danger of the 
administration of the drug by this route. 
This complication has received only slight 
attention in the literature, and it is believed 
that the present case is the sixth to be re 


ported 


Report of a Case 


The patient, a 65-year-old white woman, on April 
25, 1956, underwent an exploratory laparotomy tor 


acute colonic obstruction, An 


obstructing neo 


plasm of the sigmoid was identified and a 
performed, An uneventful 
recovery ensued, and on May 11 the patient undet 


went a 


trans 


verse loop colostomy 


igmoid resection. This included ligation 
flush 


a wide resection of the sigmoid mesen 


of the inferior mesenteric artery with the 


aorta and 
Her 


however, barium enemas and sigmoidoscopy done 


tery postoperative course was Ssatistactory ; 


prior to proposed closure of the colostomy revealed 
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Disease 


Respiratory Arrest Following Intraperitoneal 


Administration of Neomycin 


all apparent anastomotic stricture. Accordingly, 
on Oct, 12 another laparotomy was performed for 
repair of the stricture. A number of 
adhesions were encountered about the anastomosis, 


and a zone of narrowing was noted at th’s level 


moderate 


The colon was opened longitudinally across the 
The lumen 
plored with a finger, and in the region of the 
It was felt 
that this had come across the loop of the colostomy 


previous suture line. bowel was ex- 


splenic flexure stool was encountered. 


When the finger was withdrawn, fecal contamina 
tion of the peritoneal cavity occurred. The co- 
lotomy was then closed in layers in a transverse 
manner, thus correcting the stricture. Because 
of the fecal contamination, it was decided to in- 
still neomycin solution into the peritoneal cavity. 
The proposed dose was to be 50 ml. of a 1% solu 
tion. By 10% 


operator, 


error the drug was mixed as a 
This 


and therefore 5 gm. of 


solution was not known to the 
neomycin sulfate was in 
Within 10 min 
utes the anesthetist announced that the patient was 


not breathing. 


troduced into the open abdomen 


She had been receiving a combina 
tion of cyclopropane, ether, and oxygen by face 
mask. An 
mediately, but respiratory exchange appeared to be 


inadequate. A 


endotracheal tube was passed im- 


tracheostomy was 


formed, and the endotracheal tube passed through 


therefore per 
the stoma. After this, adequate oxygenation of 
the patient could be maintained by pressure on the 
breathing bag. Attempts were then made to stim- 
ulate respiration by having the patient breathe CO, 
lobeline. These methods were 


and by injection of 


unsuccessful. A respirator was then ordered from 
another hospital, and the patient was maintained 
on artificial respiration by means of the anesthesia 
machine. At no time during the entire episode was 


there any evidence of cardiac arrest or any ab 


normality of cardiac rhythm. The respiratory ar 
10:45 a.m. At 5:00 p.m. the 
patient was placed in a respirator. At 7:00 p.m 
she was able to respond to verbal commands, but 
1:30 a.m 


respiration 


rest occurred at 


was unable to breathe on her own. At 
on Oct. 13° she 


with the respirator turned off 


was able to maintain 
She had therefore 
The 


tracheostomy tube was removed the following day 


been through 15 hours of respiratory arrest 


Her further postoperative course was uneventful 
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INTRAPERITONEAL NEOMYCIN 
Comment 


A review of the American literature has 
revealed reports of five similar cases. Tour 
of these were collected and reported by 
Pridgen.! Two of the patients were infants, 
and both died. The other two were adults, 
both of whom received 3 gm. of neomycin 
intraperitonealy. Both these patients sur 
vived, after 3 hours, the 
after nearly 48 hours, of respiratory arrest. 
The fifth case is recorded in the case report 


one and other 


section of the American Society of Anes 


thesiologists’ Newsletter.* In this case an 


adult was given 2 gm. of intraperitoneal 
neomycin sulfate following a laparotomy 
and developed respiratory arrest within 10 
minutes. Respirations returned after six 
hours of arrest, but the patient did not sur 
Vive, 

Pridgen, in his paper cites Poth as stating 
that the toxic response to the intraperitoneal 
administration of neomycin in laboratory 
animals is respiratory arrest, and that these 
animals may be maintained for many hours 
by artificial respiration. No other 
regarding the potential danget 


simular 


statement 
of this route of administration of the drug 
has been found in the literature, although 
the nephrotoxic and ototoxic complications 
have been stressed, and are 


It 


from the present case, as well as from the 


of neomycin 


well known. therefore 


seems apparent 
other cases which have been reported, that 


intraperitoneal neomycin therapy carries 
and that with regard to 
dosage the margin of safety is low. Poth 
has stated that a total of 4 gm. of a 1% 


solution may be given during the course of 


considerable risk, 


an operation. The tolerance may be some 
what lower if the patient has received pre 
operative bowel preparation with neomycin 


Of the cases under consideration, however, 


the dose in the one fatal adult case was 2 
gm.; in Pridgen’s adult cases, 3 gm., and 
in the case being reported, 5 gm. While it 


is true that the present patient received an 
excessive dose in a relatively concentrated 
solution through an error in the mixing of 
the neomycin powder, this fact should not 


Webber 


RESPIRATORY ARRES1 


minimize the danger of this method of 
administration, 

It is of interest that Schatten * recently 
has reported on the treatment of acute bac 
terial peritonitis by the intraperitoneal ad 
He that 


“neomycin is not a toxic drug when it is 


ministration of antibiotics. states 
administered intraperitonealy for 72 hours 
in large doses.” Review of his cases reveals 
that the drug was given in doses of 1 gm. at 
surgery, followed by 500 mg. every six 
hours through an indwelling polyethylene 
the 


created that neomycin in large doses may 


catheter. Thus, while impression 1s 
be given by the peritoneal route without fear 
of toxic effects, it is apparent that Schatten 
has actually used the drug in a much smaller 
dosage range than that which has been advo 
which has 


cated by others, and than that 


caused respiratory arrest. On the basis of 
the of 


followed the intraperitoneal administration 


cases respiratory arrest which has 
of neomycin, it would appear that this meth 
od for the treatment of peritonitis is poten 
It should be further stated, 
all 


arrest occurred in patients who were anes 


tially unsafe. 


however, that the cases of 


respiratory 


thetized at the time the drug was so given 
It is perhaps possible that the toxic action 


of neomycin is potentiated during anes 


thesia, or that the effect on respiration may 


be due to the combined action of several 
agents. 

It should also be noted that there have 
been no reports of respiratory difficulty 


following either the oral administration of 
neomycin or the intraluminal administration 
of neomycin solution at the time of surgery 


Whether 


represents a measure of differential absorp 


on unprepared bowel this merely 


tion rates, or whether absorption through 
the intestinal mucosa modifies the toxic po 


tential of the drug, is questionable 


Summary 
A case of respiratory arrest following the 
intraperitoneal administration of 5 gm. of 
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neomycin sulfate in solution is presented. 
The patient recovered without sequelae after 
15 hours of artificial respiration. 

This complication has received slight at 
tention in the medical literature. Only five 
similar cases have previously been reported 

All cases of respiratory arrest following 
the intraperitoneal administration of neomy 


cin have occurred in patients who were anes 


thetized, 
When 


route, neomycin has a low margin of safety, 


administered) by the peritoneal 


even when given in doses which have been 
reported to be within safe limits 


A. M. A. ARCHIVES OF SURGERY 
The oral and intraluminal routes of ad- 

ministration of this drug appear to have no 

untoward effect on respiration 


339 Thayer St. (6) 
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Intestinal Obstructions 


An Analysis of Two Hundred Seventy-Seven Cases with O peration 


Wangensteen * pointed out that the judi 
cious use of tube decompression in certain 
the 


cases of intestinal obstruction, and in 


preparation of others for surgery, 1s 


important factor in the management of this 
condition. Becker! has shown how the 
abuse and misuse of such therapy can lead 
to disastrous results. Our desire to find out 
our results in the surgical cases led us into 


this study, 


Material 

\ total of 277 cases in which operation was pet 
formed at our surgical department from Jan. 1 
1947, to Dec. 31, 1955, were reviewed. Most of 
these patients lived in the San Juan metropolitan 
area. Included im this study are all types of im 
testinal obstruction in which operation was done 
with or without preoperative decompression and 
the diagnosis was proved either at operation or at 
autopsy Cases which were treated by decon 
pression alone are excluded, as their number u 
the years comprising this study was inaccuratels 
recorded, and we are unable to give a true picture 
of the results. Also excluded were incarcerated 
hernias contaimge omentum only, partial colonic 
obstructions without proximal dilatation, post 
operative ileus, and most cases of adynamic ile 

Analysis of Data 
The cases were classified 


(‘Table 3) the 
causative agent in the manner deseribed by 


lhe 


according — to primary 


Wangensteen commonest cause of 


found to be ex 


intestinal obstruction was 
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hernia, which accounted for about 
the total 
15.96 of the cases was the obstruction due 


Other 


ternal 


one-half studied. In only 


Cases 


adhesions important 


to bands and 
causes were intussusception, neoplastic and 
inflammatory strictures, volvulus, and im 
perforate anus, in that ordet 

(62.8% ) 


Phis 


174 


male and 103 (37.200) female patients 


Distribution There were 


difference may be related to the incidence 
of external hernias, which are more fre 
quent in the male population, Of the 277 


patients, 198 (71.50) white and 79 (28.500) 
colored patients were treated. The youngest 
patient was 2 days old and the oldest 102 
Thirty patients were less than one 
Table 8), but. the 


to 60 years 


Vvears 


vear of age | peak age 
incidence occurred at 


Clinical Picture.-(a) Symptoms: From 
the records it was not always possible to 
obtain the cardinal symptoms of obstruction 
patients. A 
colicky, or intermittent abdominal pain was 
71.5% had 


25.50 complained of distention, and 18, 


in some history of erampy, 


found 56.7%; vomited: 


who 
had 


Some patients with low obstruc 


of obstipation. There were patients 


had all 
only one 
had 


but were found to have been unable to pass 


four symptoms, while others 


tions not noted progressive distention 


feces or flatus for three or more days. Fi 


nally, in some cases an adequate history 


had not been recorded, 


(b) Physical Findings: Of the patients 
treated, 70% were found to have been essen 
tially normal. The remainder appeared 


acutely ill and dehydrated and presented 
changes in temperature, pulse, and respira 
tion. The commonest abdominal finding was 
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an external hermia, which occurred in 
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cases (46.9% ). 
in order of frequency, were as follows: 
abnormal 43.3% 
30.3%, decreased or absent, 13%); tender 
ness, 39.7%; distention, 37.9%; tympanites, 
Rectal 
and pelvic examinations were helpful in 
21.5% of the cases. 

Laboratory Data: Since in 84.8% 
of the cases operation was performed soon 


The other findings noted, 


peristalsis, (increased 


16.6%, and abdominal mass, 16.2% 


(c) 


after admission, the laboratory tests done 
were usually limited to complete 
counts, urinalysis, and serology, although 


blood 


more thorough biochemical evaluations have 
been done lately. These laboratory data 
were judged of value in only 23.8% of the 
cases, particularly in determining the status 
of hydration, anemias, and strangulating 
obstructions. 

(d) Roentgen Examinations: These ex 
aminations consisted of plain films of the 
abdomen and barium enema studies. X-ray 
films were not taken in 127 cases of external 
hernia and in 53 cases of various other types 
of intestinal obstruction. In 96 cases roent 
gen examinations were done, and these were 
diagnostic in 92.8% of the cases. 

Treatment._-Ninety-six patients (34.7% ) 
were admitted with vomiting or distention 
intestinal intubation and 
decompression started with a suction-siphon 


or both and had 


apparatus. In only very few cases was an 
attempt made to pass a tube beyond the 
pylorus. Patients with inflammatory  stric 
tures of the rectum sometimes had success 
ful decompressions with finger dilatations 
and enemas. Attempts to decompress and 
reduce a case of volvulus of the sigmoid 
with a proctoscope and a rectal tube were 
only partially successful. Patients who were 
vomiting and dehydrated were immediately 
fluid 
In a review of the mode of ther 


started on replacement intravenous 
therapy. 
apy, the cases could be divided into two 
groups: those in which operation was per 
formed soon after admission, and those in 
which there was a delay (Table 10). In- 
cluded in the first group were infants with 


obstructions due to congenital anomalies; 
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and patients with the following forms: in- 
carcerated or strangulated hernias, suspected 
strangulating obstructions, intussusceptions, 
volvulus, and complete small-bowel or colon- 
i¢ Obstructions showing no dehydration. In 
the delayed group were patients who re- 
ceived decompression usually over 24 hours 
and included partial intestinal obstructions 
which did not respond to it, or became com- 
plete, or developed signs of strangulation. 
Delay was also the rule in cases of obstruc- 
the 
pressed with dilatations and enemas and, 


tions at rectum which were decom- 
finally, cases in which special diagnostic 
studies were indicated. Surgical procedures 
(Table 1) consisted of release of obstruc- 
tion (67.5%), enterostomy or colostomy 
(7.9%), operative intestinal decompression 
(1.19%), and intestinal resection (22%). In 
four cases only an exploratory laparotomy 
was performed, Postoperatively, 125 pa- 
tients (45.1%) who either had bowel resec- 
tion or presented intestinal distention at 
operation received nasogastric tube decom- 


pression. Most patients were kept on a 


regimen of nothing by mouth until they had 
active peristalsis and had passed flatus or 


feces per rectum or colostomy, receiving 
replacement intravenous fluid therapy, blood, 
and Ambulation 
was started on the first or second postopera- 
tive day, except in extremely debilitated 
patients. 
Complications 


antibiotics as indicated. 


The 
erative complication was wound abscess and 
hematoma, occurred in 14 


(Table 2), of which 7 were in the resection 


commonest postop- 


which cases 


group. The other complications, in’ order 


TABLE 1.—Operative Procedures m 277 Surgical 
Cases of Intestinal Obstruction 


Type of Procedure No. Cases Percentage 
Release of obstruction 
Enterostomy or colostomy 
Operative intestinal decompression 
Primary intestinal resection 
End-to-end anastomosis 
E.nd-to-side anastomosis 
Side-to-side anastomosis 
Perineal colostomy 
‘Two-stage resection 
Exploratory laparotomy only 


Totals 
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INTESTINAL OBSTRUCTIONS 


TABLE 2.—Complications in 277 Surgical Cases of 


Intestinal Obstruction 


Type of Complication No. Cases Incidence, % 
Wound abscess and hematoma 
Pneumonia and atelectasis 
Postoperative distention 
Thrombophlebitis 

Stricture 

Evisceration 

Peritonitis 

Shock 

Cardiac Failure 

Miscellaneous 


jsos 
{> 


Totals 


of frequency, were bronchopneumonia and 


atelectasis, distention, thrombophlebitis, 
shock, 
failure, and various other miscel 
total of 60 


postoperative complications, for an incidence 


strictures, evisceration, peritonitis, 
cardiac 
laneous ones. There was a 
of 21.6%, of which 19 were in the resection 
group. 

Mortality..-A total of 26 deaths, for an 
over-all mortality of 9.4%, was observed. 
However, seven of these deaths were due 
to causes unrelated to the management of 
intestinal obstruction, thus giving a cor 
rected mortality of 6.8%. The relation of 
death to 


stressed by Wangensteen, and in Table 3 a 


cause of obstruction has been 
breakdown of the deaths according to the 
cause is presented. Our mortality was par 
ticularly high in all types of obstructing 
congenital anomalies in infants, mesenteric 
thrombosis, neoplastic strictures, and volvu 


lus. 


One of two patients with primary 


TABLE 3.—Incidence and Mortality * m 277 
Surgical Cases of Intestinal Obstruction 


Total Cases ‘Total Deaths 
Primary Cause of Obstruction 


No. 


Congenital atresia 
Imperforate anus 
Inflammatory stricture 
Neoplastic stricture 
Obturation by worms 
Megacolon 

Congenital bands 
Inflammatory adhesions 
Postoperative adhesions 
External hernia 
Internal hernia 
Volvulus 
Intussusception 
Adynamic ileus 
Malrotation 

Mesenteric thrombosis 


Totals 


* Seven deaths were due to causes not related to the manage- 
ment of intestinal obstruction. 


Bendeck—-Raffucct 
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Causes of Death in 277 Surquwal Cases 
of Intestinal Obstruction 


Large Total 
Bowel No 


Small 


Deaths 
HKowel % 


Cause of Death 


Postop. peritonitis 
Carcinomatosis * 
Postoperative shock 
Mesenteric thrombosis 
Pneumonia and atelectosis 
Coronary thrombosis * 
Electrolyte imbalance 
Unrecognized gangrene 
Pulmonary embolus 
Cardiac arrest 

Cardiac failure 


= 


* Not related to the management of obstruction 


adynamic ileus died after operative intes- 


tinal decompression, 


Results 


The factors which attect the mortality in 


intestinal obstructions are of particular 
value, since the rate still remains high. In 
a manner similar to that used by Smith? 
a detailed analysis has been attempted. In 


Table 4 


order of frequency. 


the causes of death are listed in 
Six patients died of 
postoperative peritonitis; of these, two pa 
tients underwent a resection of the sigmoid, 
the 


intestinal 


and one had a sigmoid colostomy. Of 
had 


decompression for paralytic ileus; another, 


other three, one operative 


a posterior gastroenterostomy for duodenal 
atresia, and the third, an exploratory lapa 
rotomy and lysis of adhesions for duodenal 
obstruction due to malrotation of the colon 
Three died with extensive mesenteric throm 
bosis, and one, in frank electrolyte imbal 


ance. Five others died of carcinomatosis 


and two of coronary thrombosis, their 


deaths being unrelated to the management of 


their obstructions. There were three post 


operative deaths due to shock and one due 


Taste. 5.—Mortality as Related to Type of 
Obstruction in 277 Surgical Cases (1947-1955) 
of Intestinal Obstruction 


lype of No. Cases No. Deaths 


Mortality 
Obstruction 


Rate, % 


Simple 
Nonperforated 2 13.9 
Perforated 
Strangulating 
Nongangrenous 
CGiangrencus 


Totals 


3 " 23 
‘ 19 
l 2 7 
3 
| 
4 
3 
i 
0.7 2 100 
33.3 
3.3 i i. 
2 0.7 
43 11.9 
190 46.9 3 2.3 
4 3 2.2 
10.1 2 7 
2 7 50 
4 2 (6.6 
— 277100 26 94 
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Taste 6—Mortality as Related to Site 
Obstruction in 277 Surgical Cases (1947-1955) 
of Intestinal Obstruction 


Small Bowel large Bowel 


Type of No 


Deaths No. Deaths 
Obstruction Cases 
No % No, % 
Gangrenous 34 15.2 2 40 


Perforation 


lotals 


16.7 


to cardiac arrest at surgical exploration. 
In one case of external hernia, early gan 
grene ina loop of ileum went unrecognized, 
and the patient died as a result of its per 
foration. lou died of 


patients various 


other postoperative complications, 

126 
with 17 deaths, 
13.5% 


our of these had per forations prior to sur 


Type of Obstruction There 


cases of simple obstruction 


were 


for a mortality rate of (Table 5). 


gery, and none died. In the strangulating, 
nongangrenous group, Which was composed 
totally of 
rathes 


external hernias operated on 


promptly after admission, two pa 
18%. In 
the gangrenous group, 7 of 38 patients died, 


had a massive intestinal infarction; of these, 


tients died, a mortality rate of 


a mortality of hour in this group 
three died and one was saved by intestinal 
resection 

Site 


bowel 


When 
(217 


a mortality rate of 7.4% 


Obstruction small 


the 
obstructed 
16 deaths, 


(Table 6) 


was cases) there 


were 
Qf the 60 patients with large 
bowel obstruction, 10 died, a mortality rate 
of 16.7%. As can be expected, the mortality 
Was over twice as high in the gangrenous 


type of obstruction, and this was particu 


Mortality as Related to the Degree o 


TABLE 7 
Distention 277 Suraical Cases (1947-1955) 


of Intestinal Obstruction 


Marked Distention Mod.to No Distention 


Type of No 
Obstruction Cases 


No, 
Cases 
No No 


Deaths Deaths 


Nongangrenous 20,7 206 13 6.3 
Gangrenous 10 28 2 qo 
Perforation 


Totals il 
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Taste &—Mortality as Related to Age in 277 
Surgical Cases (1947-1955) of Intestinal 
Obstruction 


Age, Yr. No. Cases No. Deaths Mortality 

Rate, % 
0-1 30 10 33.3 
1-20 49 2 4.1 
21-40 63 4 6.4 
41-0 71 3 4.2 
61-80 10.7 
S1-102 12.5 


Totals 


larly true when it occurred 
bowel. 


in the large 
Distention The cases were divided be 


tween those presenting severe distention 
clinically or by x-ray examination and those 
with moderate to slight or no distention. 
In the first group there were 39 cases, and 
in the second, 238 (Table 7). Mortality was 
over four times as high (28.2%) in those 
patients with marked distention when taken 
to surgery as in those with moderate to no 
(6.30). Marked 
cases with gangrene of the bowel was 50% 
fatal 


distention distention im 


As intestinal obstruction occurs so 
frequently during the first year of life, the 
one-year infants were placed in a separate 
group (Table &), and the remaining patients 
were grouped in 20-year periods. One-third 
of the intestinal obstructions 
during their first year of life died. Of the 
rest of the patients, death supervened most 


infants with 


frequently in the aged group. 

Preoperative Decompression.— \n 96 cases 
intestinal decompression was instituted be 
cause of severe vomiting, or severe or 
Most of these 
patients were in poor general condition on 


admission to the hospital. 


moderate distention, or both. 


The remaining 


Taste 9.—-Mortality as Related to Preoperative 
Decompression in 277 Surgical Cases (1947-1955) 
of Intestinal Obstruction 


Decompression 


No Decompression 


Type of No 


Deaths No Deaths 
Obstruction Cases - . 


- Cases ~ 
N J 
No, No. % 


Nongangrenous 72 11 15.3 163 » 49 
Gangrenous 20 4 20 18 3 16.7 
Perforation 4 


Totals 15 56 Isl 6.1 
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Taste 10 


Mortality as Related to Prompt vs 
Delayed 


Operation 277 Cases (1947-1955) 
of Intestinal Obstruction 


Prompt 
Type of Deaths 
Obstruction Jases 


Delayed 


No. Deaths 
———— (ases 


Nongangrenous 
Clangrenous 
Perforation 


Totals 


patients received no decompression, since 
this group was composed mainly of those 
with external hernias who came to the hos 
pital early after onset of symptoms and 
were operated on promptly after admission. 
The first group had a 15.6% mortality and 
(Table 9). 

Prompt Vs. Delayed O peration.Only 42 
patients were operated upon 24 hours after 


the second 6.1% 


admission, and 7 died, a mortality rate of 
16.7% (Table 


ceiving prompt surgical intervention there 


10), whereas for those re 


was only 8.1% mortality. In cases of non 
gangrenous obstruction the mortality was 
higher in the delayed treatment group. 
Resection. There was appreciable 
difference in mortality between the resection 
the (Table 11) 
However, failure to resect gangrenous bowel 
was 100% 


and nonresection group 
fatal. This occurred in two cases 
of extensive mesenteric thrombosis and in 
one case of unrecognized early small-bowel 
gangrene. In 35 cases of gangrenous ob 
struction in which resection was performed, 
4 patients died, a mortality rate of 11.4% 

Anesthesia. The breakdown of the anes 
thetic agents and techniques employed is 
shown in Table 12. 


Comment 


It is of interest to note that in Puerto 
Kico, where repair of external hernias was 
being done mostly in adults, the incidence of 
intestinal obstructions caused by them was 
the highest (46.9% ). 


years an increasing number of children have 


During the past 10 


been undergoing repair of hernias, thus 
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Tarte 11.—Mortality as Related to Resection m 
277 Surgical Cases (1947-1955) of Intestima 


Obstruction 


Resection 


Type of No 
Obstruction Cases 


Others 
Deaths Deaths 
o 
Nongangrenous 
Crangrenous 
Perforation 


lotals 


probably affecting the incidence of bowel 


obstruction from this cause in the future 


The major factors affecting the mortality 
rate in bowel obstruction continue to depend 
on the cause, type, and site of obstruction; 
the degree of distention 
the 


interval 


the ige of the pa 


tient: state of hydration, and the time 


from onset to definitive treatment 
In Table 5 one is deceived by the low 
tality of the group 
strangulating obstruction 


with nongangrenous 


Hlowever, this 


group in the present study ts made up ex 


clusively of external hernias which were 


operated on within a few hours after ad 


mission Patients with external hernias 


came to the hospital usually within a few 
hours after the onset of symptoms, whereas 
patients with simple bowel obstruction usu 
ally treated themselves at home until 
distention had developed and their general 
condition had deteriorated through vonnting, 


dehydration, and malnutrition. Despite this, 


the use of preoperative decompression, hy 


reduced 
the 
Cases treated by decompression tlone been 


this 


dration, and correction of anemia 


their mortality rate to 


included in study, the mortality rate 


represented here would have been even 


lower 


Tasie 12—Anesthesia Used in 277 
(1947-1955) of Intestina 


Obstructuom 


Cases 


Type of Anesthesia 


Spinai 

Ether (drop) 
Endotracheal 
Local 
Pentobarbital Na 


Totals 


No. No % 
36 
199 13 6.5 36 6 16.7 
33 6 18,2 5 2 
3 
235 19 8.1 42 7 16.7 61 6 216 
. 
No, of 
Cases 
i7 
277 
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Summary and Conclusions 


An analysis of 277 cases of intestinal 
obstruction operated upon between Jan. 1, 
1947, and Dec. 31, 1955, at San Juan City 
Hospital has been made. 


The over-all mortality rate was 9.7%, 


and the corrected mortality rate, 6.8%. 
The factors influencing the mortality are 
reviewed. 
external hernia is the most frequent 
cause of bowel obstruction in our hospital, 
and the results of its treatment carry one 
of the lowest mortality and morbidity rates 


in this series. 


A, M. A. ARCHIVES OF SURGERY 


1000S. West Palm Beach, Fla. (Dr. 


Bendeck ). 
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Arterial Perfusion 


With the elucidation of the “azygos flow 
factor” by Andreason and Watson,' it was 
established that a markedly reduced venous 
return and cardiac output were compatible 
Lillehei * 


has demonstrated that with caval occlusion 


with prolonged survival in dogs. 


produced at normal body temperature 
azygos vein flow into the right atrium is 
compatible with survival for periods of 30 
to 60 minutes. In dogs this flow amounted 
to 8 to 14 ml. per kilogram of body weight 
per minute and was less than 10¢¢ of the 
basal cardiae output. The clinical application 
of this principle resulted in “cross cireu 
lation procedures,” with blood flow between 
donor and patient regulated in the range of 
20 to 25 ml. per kilogram per minute. This 
technique permitted open right cardiotomy 
and the surgical repair of congenital defects 
of the interatrial and interventricular septa. 

Recently, in many laboratories, pump 
oxygenators have been developed to the 
point of clinical usefulness. Without excep 
tion, their application remains complex and 
dependent on a highly organized team for 
successful operation. 

Symptoms secondary to congenital defects 
of the right heart usually are apparent in 
early 
weights in the range of 5 to 15 kg. Perfu 


childhood patients with body 


sion of the coronary arteries, afferent cere- 


bral vessels, and systemic circuits with 
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preoxygenated blood during caval occlusion 
could be carried out in these children for 
10 minutes, with 2 to 3 liters of blood. 

A second application for preoxygenated 
blood transfusions may be found in cardiac 
surgery under hypothermia.* At the present 
time the maximum period of circulatory oc 
clusion (vena caval occlusion) is limited to 
10 minutes, with myocardial anoxia and 
irritability greatly increased at the end of 
this interval. However, if the coronary and 
cerebral afferent vessels are perfused with 
oxygenated blood at flow rates of 200 to 
300 ml. per minute, occlusion time may be 
prolonged and ventricular irritability de 
creased.4 

Although “once-through” perfusion is 
wasteful of blood, its use can be justified 
by the reduction of hazard for the patient 
through the use of a preoxygenated and 
bubble-free supply of fresh blood, which 
can be delivered with the use of routine 
transfusion equipment. 

We have demonstrated that blood can be 
fully oxygenated in vitro in a closed aseptic 
system with use of standard plastic equip 
ment with minimum foaming and entrain 
ment of bubbles. The blood can be obtained 


from donors previously cross matched 
against the recipient, and collected, oxy 
genated, and stored prior to use without 
demonstrable degradation. 

Hannon, Alden, and Baronofsky ® showed 
that ordinary A.C. D. 


trose)-banked blood can be oxygenated to 


(acid citrate-dex 


a level where it might be useful for cardiac 
This 
routine 


and cerebral perfusion. method has 


been reported ®? to be in use in 
Poland and Russia in support of abdominal 
and thoracic surgery and for the treatment 


of shock. 


However, the advantages of a 
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OXYGEN FILTER SET EMPTY TRANSFER PACK ' FILLED 1ON-EXCHANGE 
COLLECTION PACK 


SPLIT UNIT 


BLOOD POOLED in 
TRANSFER PACK 


Fig. 1.—Method of oxygenation. 

Top row: Equipment required for collection and oxygenation From left to right: oxygen 
filter set, transfer pack, and filled ion-exchange collection pack 

Center row: The blood is split between the collection pack and the sterile transfer pack. 
The oxygen filter set (left) is connected to the original collection pack, 

Bottom row: Fully oxygenated blood pooled in transfer pack ready for perfusion 
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IN VITRO OXYGENATION OF WHOLE FRESH BLOOD 


high percentage of viable red cells, a 
normal pH, and the absence of citrate or 
other anticoagulant suggests the use of un 
adulterated blood. 
tained by collection through ion-exchange 


fresh This can be ob 


columns from previously cross matched 
donors. Although, under normal cireum 
stances, this would be done within 48 hours 
of the scheduled operation, blood collected 
by this technique has been shown ® to have 
the same red cell survival without addition 
has blood 
A.C. D. solution up to 10 days. After this, 
dextrose and buffer capacity is exhausted, 


of a substrate as collected in 


and the viable cells decrease rapidly. 


Procedure 


Blood is collected from donors through 
a plastic ion-exchange column into a plastic 
bag. After collection, the donor tube is tied 
off and the column separated in the usual 
fashion.” An empty, sterile 600 ml. transfer 
pack which is identical with the plastic 
blood pack is plugged into one of the outlet 
ports of the full blood pack. Approximately 
one-half of the blood is then allowed to flow 
into the transfer pack. A special oxygen 
filter set (big. 1) is then plugged into the 
other port of the transfer pack, and the 
chamber coupler, into a length of rubber 
tubing attached to an oxygen bottle reduce 
The 


be filled with sterile saline, if desired, and 


ing valve. chamber of this set may 


used to hydrate the oxygen. Oxygen is 
then allowed to flow into both packs until 
swelling indicates that uptake is complete. 
The 


packs are gently agitated to hasten oxygena 


This takes approximately five minutes 


tion, with the connecting tubing upright so 
that gas can flow into the transfer pack. 
Upon completion of this process, the gas 
is shut off; the gas supply tube is knotted 
All the blood 


is allowed to run into the transfer pack, 


or sealed and then severed. 


and the residual oxygen is expressed into 
the original blood pack. The donor tube is 
knotted The 
stored under refrigeration until used. 


then and_ severed. blood is 


Button et al 


t 
Fig. 2.—Two bloods coupled into standard 
anesthesia-type recipient set for continuous in- 
fusion. Only one is shown with the pressure in 
fuser for clarity of illustration. In practice, two 
infusers would be used 


Rapid continuous infusion of the oxy 
genated blood is obtained with the use of 
the two pressure infusers, an anesthesia 
type recipient set,* and a standard recipient 
set. Any number of bloods can be continu 
ously and rapidly infused with no cessation 
rates 


of flow, using this equipment. low 


up to 300 ml. per minute can be obtained. 

Initially, two bloods are set up, with one 
plugged into the anesthesia set and the other 
plugged into the standard set (Vig. 2). In 
fusion is started with only one blood run 
ning. When this bag is empty, the other 


is unclamped, and the empty pack is replaced 


with another, full bag. Owing to the high 


filtration capacity of the recipient sets, sev 
eral bloods can be run through a given set 
without diminution of the flow rate. 


* Ethicon, Inc., Somerville, N. J., Cat # HB-382 
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..—-lon-Eaxchange Blood: In Vitro Determination Studies 


O, Content, 


Age, Days 
Vol. % 


O, Content, 
Saturation 


0.85% NaCl 


103.5 
104.5 
107.0 


20.97 
16.4 


? 


“. 


TABLE 


O, Cont 
ol, 


©, Content, 
% Saturation 


Age, Days ent, 


An elaboration of this technique has been 
reported by Brown et al." wherein special 
plastic bags are used to collect blood from 
an extracorporeal circulation pump. The 
blood is oxygenated in the bag and then 
returned to the systemic circulation. 

The (Tables 1 
2) oxygen-storage 


vitro determinations 
and the 
capacity of blood collected through ion-ex- 


in 
demonstrate 


change columns. Oxygen levels were deter- 
mined | with the Van Slyke apparatus; 
osmotic fragilities by a modification of 
Parpart’s method," and plasma hemoglobin 
levels by the benzidine technique. 

These experiments demonstrated — that 
blood could be oxygenated and stored for 
limited periods without a substrate and 
maintain its oxygen level. The oxygen con- 
tent in excess of 100% was interpreted to 
be dissolved oxygen, which would probably 
combine with the recipient’s circulating red 
cells or be directly available for metabolic 
requirements. 

A further demonstration of the feasibility 
of this procedure was shown by in vivo 

+ Miss Barbara Jacobs performed the oxygena- 
tion studies, 


0 
OS 
1.0 


0.86% NaCl 


Osmotic Fragility, 
% Hemolysis 


Plasma K, 


Plasma 
mEq/L. { 


Plasma Hbg, 
Mg/100 


06%Naci 


8.0 
4.0 
8.0 


0 
1.0 
2.0 


Heparinized Blood; In Vitro Studies 


Osmotic Fragility, 
% Hemolysis 


0.6%NaCl 


Plasma 
pH 


Plasma K, 


Plasma Hhbg, 
mEq/L. 


Me/100M1. 


survival studies (Table 3). Blood was col 


lected from volunteers and 
oxygenated by the method described above. 
After storage, an aliquot of the blood (about 
100 ml.) was removed, tagged with Cr®!, 
and its post-transfusion survival determined 
by the method of Gibson."* The results 
were in agreement with Emerson’s® find- 
ings for unoxygenated ion-exchange blood, 
and the bloods satisfied the arbitrary re- 
quirement that 70% of the red cells survive 
in the recipient’s circulation 48 hours after 
transfusion, 


three normal 


Summary 


A simple closed system for the in vitro 
oxygenation of whole blood and a method 
for perfusion are described. 

Maximum oxygenation of red cells was 
found to be maintained during storage. 

Transfusion of Cr*!-tagged preoxygen 


ated whole blood volunteers 


into normal 
demonstrated normal red cell life. 

Mrs. Ruth B. Kundsin assisted in the bacterio- 
logic studies. 


Peter Bent Brigham Hospital. 


Taste 3.—lon-Exchange Blood: In Vivo Studies 


Post-transfusion 
Survival, % 


Days 
Stored 


Or 
Content,* 
Vol. % 


Subject 


Bex Age 

M 
M 


22 
2 
21 


* O, studies made on day of transfusion, 
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% Saturation 


Osmotic Fragility, 
% Hemolysis 
0.85% Nacl 0.6% 


6.2 
10.8 
28 


Plasma K, 
Content,* 


mEq/L. 


Plasma 
pH 


107 
102.3 
110 


3.2 
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a 
No. 
0-2 0 1.0 7.51 
7.0 7.0 
0-3 70 7.48 
ee 0-1 0 20.12 108.0 0 2.5 1.0 7.51 8.0 
yee 0-1 i 20.52 109.0 0 2.5 7.0 7.60 8.0 
0-4 19.07 199.5 0 0.6 7.0 7.52 10.0 
— 
No. 
0-5 4 87 17.15 
0-6 6 82 19.7 a 15 7.41 
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The Persimmon Bezoar 


CARL DAVIS Jr., M.D., and DONALD TARUN, M.D., Chicago 


DeBakey and Ochsner? have stated that 
the subject of bezoars forms an intensely 
fascinating and interesting study, not only 
because of their relatively infrequent occur 
rence and bizarre nature but also because of 
the mystical lore surrounding their early 
development. The truth of this statement is 
apparent when one investigates this subject. 
This paper is prompted by the discovery of 
a persimmon bezoar in the stomach of a 
patient who had consumed wild persimmons 
while on a recent hunting expedition along 
the Illinois River. Isolated reviews through 
the years indicate the rarity of the lesion, 
at least in this part of the country, hence 
the presentation of the features of a case 
which came to surgery shortly after the 
ingestion of the fruit. 

Among the early reports on this condition 
is that of Hart,? 1923 


eight surgically cases of 


who in reviewed 


treated phyto 
bezoars, six of which were recorded as of 
the persimmon variety. The most complete 
and exhaustive report on the subject of 
bezoars of all kinds is that of DeBakey 
and Ochsner, who collected 311 cases. lor 
the 126 collected cases of phytobezoars, 
these authors suggested the term “diospyro 
bezoar,” from the Greek etymon “diospy 
ron,” meaning Jo's grain, from which comes 
the generic name for the wild persimmon. 
In a paper covering the period from 1894 
to 1934, Durrance * compiled 35 reports of 
known phytobezoars of persimmon origin. 
Two varieties of the native persimmon are 
described, namely, the eastern (Diospyros 
virginiana), which is common to the south 
ern and United States, the 


eastern and 
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Mexican (Diospyros texana), common in 
Texas and Mexico; but there were no re- 
ported cases due to the Japanese persimmon 
(Diospyros kaki), which is cultivated exten- 
sively in the southern states. In 1950, Ton 
dreau and Kirklin* reported 13 cases of 
proved persimmon bezoars removed at the 
Mayo Clinic. In 1953 O’Leary,® of the 
University Hospital at Oklahoma City, re- 
ported six additional cases of these dio- 
spyrobezoars with a definite history of the 
ingestion of persimmons and presented an 
analysis of 46 cases collected from the lit- 
erature, 

White ® stated that persimmon bezoars 
are more frequent than all the other food 
The 
bezoars are derived from the ingestion of 
the wild-plum-like fruit, which is orange 


colored, 


bezoars combined. persimmon-seed 


and contains 
multiple seeds. The ingestion of this readily 


has a sweet taste, 
available fruit is quite prevalent among 
men on hunting or fishing trips and farmers 
in the field, and has even been reported 
among golf enthusiasts. It is surprising 
that not more of these bezoars are encoun 
tered. 

There are various theories as to the mode 
Pollok * and 
other authors have stated that fresh, ripe 
persimmons contain a high percentage of 
gum and pectin, suggesting that this must 
be a significant factor. When they are eaten 
raw and combined with fibrous food, cohe- 
sion is favored by muscular activity, and 


of formation of these bezoars. 


a mold of indigestible material may remain 
in the stomach. However, it is still not well 
known why the condition should occur in 
some persons, whereas others remain en- 
tirely free after eating the same food. The 
experimental work of Chont,!* reported in 
1942, suggested that the incompletely ripe 
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PERSIMMON BLZOAR 


persimmon forms bezoars in any solution 
of hydrochloric acid, with or without pepsin, 
but not in water or alkaline solutions. 
and his associates * have offered an explana- 


Izumi 


tion for the production of these intragastric 
masses. In vitro experiments indicated that 
gastric juice is capable of precipitating a 
soluble substance, called shibuol, a phloba- 
tannin, the 
unripe persimmon; however, even in_ the 


ripe fruit traces of soluble shibuol may be 


present in large amounts in 


found. The process of ripening produces 
coagulation of shibuol. This suggests that 
with an empty stomach the eating of un 
ripened or unpeeled ripened persimmons 
permits coagulation of the so-called phlo- 
batannin. A bezoar is then formed by the 
aggregation of fragments of seed and skin. 
There is a suspicion that the formation of 
these persimmon bezoars is immediate, 
especially when the stomach is deyoid of 
food, and results from the eating of a large 
quantity of fruit at one time. 

These foreign bodies within the stomach 
are found more commonly in males. They 
are putty-like, compact masses, which vary 
in size and are frequently multiple, and 
may form a palpable mass in the upper ab- 
domen. They have an irregular, greenish 
black surface and a_yellow-pink interior, 
containing undigested fruit and seeds, These 
solid masses manifest themselves clinically 
by the degree of gastrointestinal discomfort 
they produce. The symptoms vary in char 
acter and intensity. Acute abdominal symp 
toms, appearing within 24 hours after the 
ingestion of the fruit, may become less pro 
found over a period of time. Nausea and 


vomiting are variable. In some cases, ex 
treme symptoms have developed of anorexia, 
loss of weight, and alternating diarrhea and 
constipation, which 


suggesting a picture 


closely resembles malignancy. However, 
there are other cases reported of long stand 
ing in which the patient is in surprisingly 
good condition with little evidence of loss 
of weight. Although severe hematemesis 
associated with persimmon bezoars has been 


rarely described, Smith * reported two such 


Tarun 


Davis 


cases in which massive gastric hemorrhage 
occurred, In one case a large stomach ulcer 
had perforated into the pancreas, simulating 
an advanced carcinoma. White ® has empha 
sized that hemorrhage associated with a 
bezoar, diagnosed roentgenologically as an 
the 
should require exploration to rule out any 
doubts. 


inoperable malignancy of stomach, 
Numerous cases are reported in 
which a gastric ulcer, presumably traumatic, 
is found in the presence of the bezoar. This 
finding was present in a high incidence of 
O'Leary's cases (71%). Colie-like pain of 
intestinal obstruction may result when the 
foreign body has slipped into the intestine. 
Accordingly, hemorrhage, ulceration, gastro 
intestinal obstruction, and perforation with 
peritonitis characterize the more 
complications of these bezoars. 


serious 


The diagnosis of a persimmon phyto 
bezoar is established by fluoroscopic exam 
ination of the stomach, and, as an additional 
aid, Moersch and Walters ' have advocated 
direct visualization by means of the gastro 
scope. The appearance of most bezoars is 
striking with the aid of a barium examina 
tion. Actually, the filling defect of the per 
simmon bezoar may be observed above the 
level of the barium meal. Too much barium 
given initially may obliterate a small bezoar 
or cause one to overlook a second, similar 
mass. Hart? reported such a case treated by 
A. F. Sippy and C. B. Davis. The gastric 
analysis of acidity (hydrochloric acid), as 
well as blood studies, varies considerably in 
these cases. 

The treatment of a persimmon bezoar of 
the gastrointestinal tract consists of early 
surgical removal; however, Eusterman and 
salfour ™! cite examples of simpler methods 
of therapy than surgery. Outten is said to 
have quoted King’s account of a case in 
which massage of the stomach was insti 
tuted while the patient was awaiting surgery. 
After two weeks, the palpable tumor disap 
peared with the passing of seeds. This 
treatment is obviously inconclusive, as well 
as hazardous, in patients with a gastric ulcer. 
Catharsis has been reported as resulting in 
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the disappearance of an epigastric mass and 
passage of seeds in one patient who gave 
a history of eating persimmons. Actually, 
ago, 
importance of 


some years Vinson Deissler 


stressed the a period ot 


observation and medical treatment before 
advising surgical removal of foreign bodies 
in the stomach, 

The first recorded incident of successful 
surgical removal of a gastric persimmon 
1894.1" 
Rodgers, in 1937,!* reported the removal of 


black 


origin. 


bezoar was reported by Outten in 


two foreign bodies of 


persimmon 


Removal of a gastric bezoar is 


readily accomplished through a transverse 
wall of the 


stomach midway between the lesser and the 


incision made in the anterior 


greater curvatures. During the removal of 
a foreign body from the stomach, fragmen 
tation must be avoided since concretions 
may be residual. Iexamination of the stom 
ach for ulcer is recommended as penetration 
or perforation of an ulcer has resulted in 
death in reported cases; however, a number 
of authors maintain that an associated gas 
tric uleer will heal spontaneously following 
removal of the bezoar. Balfour and Good ™* 
reported a case with roentgenograms, dem 
onstrating an ulcer on the lesser curvature 
and a filling defect high in the stomach, 
which was considered to be a benign tumor. 
A partial gastric resection included the ulcer 
and the intragastric mass which proved to 
be a persimmon bezoar. On further ques 
tioning, the ingestion of persimmons was 
recalled by the patient while out hunting 
earlier. Surgical exploration should not be 
denied patients who present signs and symp 
toms of gastric malignancy, as the persim 
David 


a 59-year-old) woman 


mon bezoar may simulate cancer, 
reported the case of 
whose preoperative diagnosis was a pene 
trating gastric ulcer of the lesser curvature, 
“most probably malignant.” At operation, 
in addition to the ulcer, there was found a 
totally unsuspected foreign body which after 
was found be 


removal a persimmon 


bezoar. 
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McCarley and Greenberger ' reported a 
somewhat similar case of a persimmon phy- 
tobezoar which was incorrectly diagnosed 
roentgenologically as carcinoma of the 
stomach, Two months later, another fluoro- 
scopic examination revealed the true 
findings in the stomach: a phytobezoar asso 
ciated with a large penetrating ulcer on the 
lesser These 
findings were substantiated at operation. 


curvature of the stomach. 

The operative mortality in recent years is 
obviously low as compared with Maes’ ref 
erence '? to Matas’ early paper of 1912, in 
which the operative mortality in 47 cases of 
all kinds of bezoars was 4%. 


Report of a Case 


The patient, aged 49, was admitted to the Pres 
byterian-St. Luke's Hospital of Chicago on Nov 
20, 1956. The 


perienced a dull, aching abdominal pain associated 


patient stated that he had ex- 
with nausea and vomiting shortly after returning 
from a quail-hunting trip. On the afternoon of 
that day he ingested a large number of wild per- 
simmons. That evening he noted a very full feeling 
in the epigastrium, At 3 o'clock the next morning 
he was awakened by a sharp, burning epigastric 
He was able to vomit 
a dark-brown material free of food particles. For 
the next 24 hours his intake included only water, 
milk, and crackers. Some alkali relieved the epi- 
gastric distress blood 


pain and a feeling of nausea 


was observed in the 
stool 

The past history revealed that the patient had 
experienced numerous attacks of pain in the epi- 
gastrium and a feeling of fullness which radiated 
into the left chest, particularly the precordium. 
Repeat electrocardiograms in the past had shown 


no evidence of coronary occlusion \ stomach 


fluoroscopy two weeks prior to admission was 
negative for a gastric or duodenal ulcer. Stool ex 
aminations that time 

Admission to the hospital was approximately 48 
hours after the onset of 
stated that he 


upper 


were negative for blood at 


symptoms, The patient 
was weak, He complained of vague 
with marked 
The temperature, pulse, and respirations 
The 140/70 
examination rate and 


abdominal distress associated 
anorexia 
were normal 
Heart 
rhythm. No murmurs were heard 


clear No 


there was no palpable mass in the epigastrium 


blood pressure was 


showed regular 
The lungs were 
abdominal distention was noted, and 

The laboratory work-up was reported as follows : 
hemoglobin, 14. gm. per 100 ce.; red blood cell 
count, 4,620,000, and white blood cell count, 10,800, 
per cubic millimeter. The urine was negative. An 
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Fig. 1.—Roentgenogram of the stomach demon 
strating the persimmon bezoar “floating” above the 
barium. 


The 


clinical 


limits 
The 


impression was acute gastritis with the possibility 


electrocardiogram was within normal 


patient was treated symptomatically 
of coronary thrombosis. ‘Two days after admission, 
a fluoroscopic examination of the stomach revealed 
a movable, irregularly shaped intragastric 

(Fig. 1) 


Ingestion Ot 


Mass 
With 


persimmons, 


characteristic of a foreign body 


the history of the recent 
the preoperative diagnosis was a persimmon bezoar 
Surgical exploration was recommended 

On Nov 


through an upper abdominal midline incision, A 


28, the peritoneal cavity was opened 
transverse incision was made through an avascular 
the The 
bezoar was found lying high in the upper half of 
the stomach 
(Fig. 2) 
duodenal ulcer 


area ot anterior wall of the stomach 


and was removed without difficulty 


There was no evidence of a gastric of 
The patient’s postoperative course was unevent 


ful until five days after the celiotomy \t this 


Open stomach with the foreign body in 


Davis—Tarun 


3.—Appearance of the 
moved approximately 10° days 
of persimmons 


gastric bezoar re- 


after the ingestion 


time the patient awakened in the middle of the 


a pertumbilical pain, which, by 
ing, had loealized to the right 


might with 


morn 
lower quadrant ot 
the abdomen. There were rebound tenderness and 
muscle spasm in the right lower quadrant of the 
abdomen. The temperature was 10] 
was 90, and the blood cell 
18,000 per cubic millimeter \ diagnosis of acute 
appendicitis made. An 


removed 


the pulse 


white count rose to 


was acutely inflamed ap 


pendix was through a MeBurney’s in- 


cision Thereafter, the patient's course was 


uneventiul, with discharge 


Dec, 11 


Gross 


from the hospital on 


Pathology ‘The specimen consisted of 


120 gm. of fresh tissue with a diagnosis of foreign 
hody of the 
(Fig. 3) 


cm It 


stomach (wild persimmon bezoar) 
The bezoar was oval-shaped, measuring 


was greenish black, 


with an 
The cut surface revealed 
a yellow-tan color with numerous seeds and debris 
(Fig. 4) 
the bezoar 


characteristic of acute appendicitis 


irregular, rough surface 
No histological sections were made of 


appendix grossly and histologically 


was 
No seeds were 
found within the lumen of the appendix 

Fig. 4.—Cut section of the putty-like be roar, 
exposing persimmon seeds and fragments of skins 
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Summary and Conclusions 
The case of a 49-year-old man is reviewed 
in which a preoperative diagnosis of a per 
simmon bezoar was made on the basis of the 


history of recent ingestion of persimmon 


fruit and the roentgen appearance of an 
obstructing foreign body in the stomach. 
Karly surgical intervention resulted in re 
No 


peptic ulcer was noted in the stomach. Re 


moval of a gastric persimmon bezoar. 


covery was complicated only by an attack 
of acute appendicitis on the fifth postopera 
tive day. An appendectomy was accom- 
plished without incident. 

The roentgen diagnosis of a filling defect 
in the stomach, with the history of ingestion 
of persimmons, and the presence of a pal- 
pable abdominal mass should suggest the 
diagnosis of a persimmon bezoar. 

The presence of a persimmon bezoar 
should be a consideration in the diagnosis 
of upper abdominal symptoms and obscure 
gastric lesions. 

larly surgery is the most effective treat 
ment in the management of these cases. 

It is emphasized that a gastric persimmon 
carcinoma of the 
lor this reason, it is obvious that 


bezoar may simulate 
stomach. 
no patient with a roentgen diagnosis sugges 
tive of extensive carcinoma should be denied 
surgical exploration of a gastric lesion, 


122 S. Michigan Ave. (3) 
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Aortography 


MAX R. GASPAR, M.D., and PETTUS G. SECREST, M.D., Long Beach, Calif. 


McA fee 


and Willson * of all the reported complica 


recent excellent review by 
tions of translumbar aortography revealed 
no thoracic complications of the procedure. 
For that reason the following case is being 
reported, 


Report of a Case 
The 


first seen in July, 1951, complaining of left upper 
quadrant 


patient, a 58-year-old white woman, was 


abdominal pain of approximately 10 


years’ duration. Physical examination was e¢s- 
sentially negative except for moderate left upper 
quadrant abdominal tenderness. No masses were 
palpated in the abdomen 
130/80 


were 


The blood pressure was 
\ complete blood count and an urinalysis 
normal. The examination of the 
blood negative 
Gastric analysis showed no free hydrochloric acid 
after histamine stimulation 


stool for 


ova, parasites, and occult was 


An intravenous pyelo 


gram revealed no defects in the kidneys or 


ureters. A tentative diagnosis of irritable bowel 
syndrome was made, and the patient was placed 
on a therapeutic program to combat. it. Jecause 
of persistence of symptoms, a retrograde pyelo- 
1951. It 


1952, barium enema 


December, 
April, 


and upper gastrointestinal 


gram was done in was €s- 


sentially normal. In 
showed 


In May, 1952, the pulsations of 


x-ray studies 
no abnormalities 
the abdominal aorta were noted to be prominent, 
and marked noted over the ab- 


tenderness was 


dominal aorta. In June, 1953, the patient’s symp- 
toms were still present. At that time examination 
revealed the abdominal aorta to be larger and more 
tender than it had been on previous examinations 
Aortography was advised but was refused by the 
patient. She was seen thereafter at frequent in- 


tervals. In August, 1955, because of persistent 


size of the 
continued tenderness of the 


symptoms and apparent increase in 


abdominal aorta and 
abdominal aorta, aortography again was advised 
and again was refused. In May, 1956, the abdominal 
aorta was noted to be definitely palpable through- 


out its course and to extend to the left of the mid- 


1957. 
Hospital 


Submitted for publication Jan. 15, 


Jones Clini 


From the Harriman 


Chylothorax as a Complication of Translumbar 


line above the bifurcation, at which point it was 
very tender. However, no definite aneurysm was 
palpable Because of persistent, unexplamed 


symptoms, aortography again was advised and 


was accepted by the 

On May 4, 
under 
pental 


patient 
1956, aortography was performed 


general anesthesia with intravenous thio 
(Pentothal) With the 
the prone position, a No. 17 Huber pointed needle 
6.0 in (15 


a small stab wound made & em 


sodium patient m 


in length was inserted through 
to the left of the 


cm.) 


spine of the first lumbar vertebra. The needle 
was directed medially and cephalad until a vertebral 
body was encountered. The needle was then 


backed off and advanced anterior to the body of 


the vertebra. The aorta was not immediately en 


countered, However, on the third insertion of the 
needle the aorta was entered. An x-ray 
50% 


needle to be m 


exposure 
injection of 5 of 


after diatrizoate 


(Hypaque) sodium showed the 
celiac axis. An 
30 ce. of 50% 


The aortogram shght 


satisfactory position above the 


aortogram then was made, using 


diatrizoate sodium showed 


elongation of the with slight 
the left 
The 


on the following day 


aorta tortuosity to 


1). There 


was discharged 


(big was no aneurysm 


patient from the hospital 
She returned on the fourth 
day after aortography, complaining of .substernal 
tightness, cough, mild dyspnea, and pain im the 
There 


half 


showed moderate 


right side of the chest on deep breathing 


was absence of breath sounds in the k»wer 


of the right chest. A chest x-ray 
right hydrothorax and mild left hydrothorax (Fig 
2). A and 1650 ce. of 
milky fluid was obtained. On May 12 a thoracente 
sis of the right chest produced 1900 cc. of milky 
fluid 


of the same type of fluid 


thoracentesis was done, 


Thoracentesis on May 16 produced 2500 e« 
The fluid obtained was 
sterile on culture. Microscopic examination of 
the sediment revealed neutrophils, eosinophils, and 
large numbers of histiocytes and lymphocytes. On 
standing, the fluid separated into an upper, creamy 
May 4 
(3.2 kg.) of 


thoracotomy 


Between 
and May 16, the patient lost 7 Ib 
May 18 a 
The 
right eighth interspace; 2500 cc. of faintly blood 


layer and a lower, milky layer 


weight. On right was 


performed chest was entered through the 


stained chylous fluid was removed from the chest 
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The 
papilla the 


chyle was found to be leaking from a tiny 


parietal pleura over the ninth 
After the 


was opened, the thoracic duet 


thoracic vertebra mediastinal 


pleura 
fairly 
A tributary of the duct was found to have 
been partially and to be 
Six hours 


was found 
easily 
severed leaking chyle 


prior to surgery, 4 oz. (125 cc.) of 
olive oil, emulsified with 1 gm. of a red dye (Sudan 
111), had been given by mouth. The chylous fluid 
coming from the thoracic duct was not colored by 
the dye It 
When the 


flowing 


was slightly milky in 
duct was occluded, the chyle 


nipple-like 


appearance 
thoracn 
over the 
The 
duet 


from the opening 


ninth thoracic vertebra ceased entirely. 


partially severed tributary of the thoracic 
ligated with 000) nonabsorbable 
The 


ligated cotton, 


was individually 
surgical 


duct 


thoraci 
The 
with ab 
wound was 


suture 
itself 


(cotton) 
with 000 


closed 


was 


mediastinal pleura loosely 
The 
The chest was not drained. Con 


When last 
Nov. 26, 1956, the patient had no difficulties with 


was 

sorbable surgical sutures. chest 
closed in layers 
valescence was uneventful seen, on 
the chest, and a roentgenogram of the chest was 


essentially 
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Fig. 1l—Aortogram 
showing needle in place 
above celiac axis. Slight 
lengthening and tortuos 
ity of abdominal aorta 
No aneurysm 


Comment 


the 
usually will provide the information neces 


Vhysical examination of patient 
sary before surgery in cases of aneurysm 
the 
However, aortography is 


or arteriosclerotic occlusive disease of 
abdominal aorta. 
advisable when the diagnosis is in doubt. 
It is also useful in some diagnostic problems 
of the urinary tract. 

The 
center the aorta above the site of origin of the 


needle used for injection should 


renal arteries in order to demonstrate the 
relationship of the aneurysm or the occlu- 
sive process to the renal arteries. It is well 


to have the needle enter the aorta above 


the origin of the celiac axis and superior 


mesenteric arteries in order to avoid direct 
injection of the contrast medium into these 
The 


immediately below the aortic hiatus of the 


important vessels. celiac axis arises 
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CHYLOTHORAX COMPLICATING AORTOGRAPHY 


Fig Roentgeno- 
gram of chest taken on 
fourth day after trans 
lumbar aortographiy 
Right hvydrothora~x 
(proved by 
to be chyle) 


thoracentesis 


diaphragm. Therefore, if the surgeon at 
tempts to direct the needle into the aorta 
above the celiac axis, the needle almost cer 
tainly will enter the lowermost portion of 
the thoracic aorta. If the needle misses the 


aorta, it may damage other structures, 


The 


duct at this level traverses the aortic hiatus 


especially the thoracic duct. thoracic 


with the aorta and lies behind and slightly 


to the right of the aorta. It varies in 
diameter from 2 to 6 mm. In this position it 
is covered by a recess of the right plural 
There 


this anatomical pattern. 


cavity. are many variations from 
The thoracic duct 
is characterized by its frequent anomalies, 
as to both branches and course. 

Injury to the thoracic duct ts likely to 
result in chylothorax. In order to produce 
that the 


simultaneously. — If 


chylothorax, it 1s not necessary 
pleura injured 


Caspar Secrest 


the chyle does not have ready access to the 
pleural cavity, it pools in the retropleural 
space until it causes pressure neerosis of a 
This 


takes three to seven days to develop.* The 


small portion of the pleura usually 
chyle then pours into the pleural cavity 


Presumably this was the mechanism of 
chylothorax in the presently reported case. 

Although conservative measures may 
eventually produce a cure, the protracted loss 
of chyle results in nutritional deficiencies 
A direct surgical attack is usually necessary 
and immediately effective. Brewer! stated 
that the postponement of surgical treatment 
is no longer justified, that the greatest chance 
for success is to be found soon after the 
chylothorax is established, and that simple 
ligation is all that is necessary in most 
instances of perforation of the duct in the 


thoracic region 
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Summary 


case reported which 


right 
chylothorax oceurred as a complication of 
aortography. The needle used for injection 
lacerated a tributary of the thoracic duct 
behind and to the right of the aorta, just 


above the aortic hiatus of the diaphragm. 
Chylothorax occurred in four days. At 
operation, on the 14th day after aortography, 
the the damage to the duct was 
demonstrated, the 


site of 
Ligation of duct 


trolled the chylothorax. 


con 


Addendum 


Since this article was submitted for publi 
cation, a similar case has been credited to 
Deterling by Crawford et al. (Surg., Gynec 
& Obst. 104:129 [Peb.| 1957). Deterling, 


A.M. A. ARCHIVES OF SURGERY 
in a personal communication, stated the case 
to be the same one reported by Malufand 
McCoy (Am. J. Roentgenol. 75 :533 | April] 
1955). The case reported by us is the second 
case to require transthoracic ligation of the 
thoracic duct. 


Harriman Jones Clinic & Hospital, 211 Cherry 
Ave. (2). 
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Gigantic Ventral Hernias 


A Report of Three Cases 


ADELE GECHT, M.D., Chicago 


The two common types of ventral hernia 
in the adult are the umbilical and the in 
cisional. The umbilical hernia as an acquired 
lesion is a defect in the linea alba at the 
level of the umbilicus, starting at the weak 
est point of the umbilicus—the superior 
portion of the original ring. It is associated 
with obesity and conditions that cause in 
The 


fascial defect varies in size but is usually 


creased intra-abdominal pressure. 
disproportionately small as compared with 
leven when the sac is 
The 


sac may be so huge as to accommodate a 


the size of the sae. 
small, as a rule, the defect is smaller, 


large amount of intra-abdominal contents 
which manage to enter through a relatively 
narrow defect. 

Incisional hernia is the consequence of a 
The anatomic defect 
varies with the location. The relation be 
tween the size of the defect and the size 


surgical procedure. 


of the sac in incisional hernias is not so 
constant as in umbilical hernias. Although 
the same type of disproportion and its at 
tendant danger of incarceration take place 
in the two types, the other extreme is also 
encountered: a fascial defect through tissue 
that 
the anterior abdominal 


loss so extensive almost fascial 
barrier remains in 
wall. The wall then consists mainly of skin, 
varying amounts of subcutaneous tissue, and 
peritoneum. Incarceration is not one of the 
problems in the diastasis-like hernia. When 
both a large fascial defect and disproportion 
do exist in an incisional hernia, the problem 
is truly great. 

Submitted for publication Feb. 15, 
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When a ventral hernia is reducible, one 
can palpate the defect to ascertain its size. 
If the contents are chronically incarcerated, 
palpation for size is not possible; in that 
event, one can only estimate the size of the 
defect. In a large pendulous hernia, whether 
incisional or umbilical, it is probable that 
the fascial defect is relatively smaller, and 
that disproportion is potentially dangerous, 
for even in the absence of symptoms at the 
time of initial examination, it cannot be as 
sumed that the condition will remain asymp 
tomatic, 

In addition to the size of the defect, the 
surgeon is concerned with the loss of right 
of domicile, the type of tissue to be re 
paired, and the prevention of immediate or 
delayed recurrence, 

In the three cases reported herewith the 
patients presented with both emergency and 
elective problems, and chronic incarceration 


had been of long duration 


Report of Cases 


Case | \ white aged 68, 


have diabetes, entered the Cook 


woman known to 
Hospital 


1951, because of abdominal pain, dis 


County 
on Jan 15, 
tention, and constipation of several days’ duration 
\ gallbladder 


vears earlier 


operation had been performed 48 


A protrusion observed through the 


lower end of the scar a year postoperatively 


gradually increased in until it 


hernia that lay 


size hecame the 


massive ventral beside her in bed 
at the time of admission. Twenty-six years before, 
the patient had experienced an intestinal obstrue 
that 
had been done through a 


The 


and closed spontaneously, so that the patient had 


tion, of unknown etiology. At time a trans 


verse colostomy right 


paramedian incision colonic stoma opened 
approximately three spontaneous bowel movements 
1950, one 


patient 


by rectum in a year. In year before 


the present admission, the again had an 


acute intestinal obstruction, diagnosed as having 
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been caused by an incarceration of the colome 


stoma. Several fistulous openings were around 


the colonic stoma. Examination having revealed 


a normal colon, the colonic stoma was closed, 


and the fistulas were excised. 


The observation of the huge ventral hernia was 


recorded at that time, but the operative note 


stated: “To replace this large ventral hernia coin 
The 
k.verything is matted 


cidentally may end in disaster for the patient 


defect is too big to repair 


together. Unwise to attempt.” It was not re 


corded whether future repair was considered to 


be feasible. As will be seen, successful subsequent 
repair proved both possible and indicated 

On admission, the hernia was generally tender, 
but rebound The 
patient was placed on a stretcher; the hernia lay 
on the x-ray 


tenderness was not present 
table beside her. 


dilated 


The roentgenogram 


showed the small bowel within the sac 


A diagnosis was made of incomplete small-bowel 
obstruction. The patient responded to conservative 


decompression; oral intake was possible during 


An elliptical 


fascia and neck 


preparation for an elective repair. 
to the 


which was then opened; the matted 


incision was made down 
of the sac, 
contents were restored to normal relationship in 
the abdominal cavity. The contents consisted of 
the distal portion of the stomach, the duodenum, 
and all the small bowel and its mesentery, as well 
as the entire large bowel and a distinct mesentery, 


was not a sliding hernia; it appeared that the tree 


exclusive of the rectosigmoid and rectum 


mesentery of the large colon was not a congenital 
The 


fascia surrounding the defect was in a remarkably 


failure of fixation but an acquired status 


good state. Closure was secured by through-and 
through double strands of steel wire. Drains were 
placed down to the fascia; the skin was closed 
The patient remained well for several years after- 
ward, when follow-up examinations were discon 
tinued 
Case 2A white woman aged 77 was admitted 
Masonic Feb. 13, 1953, 


four days’ failure of bowel movements 


to Hospital on 
because of 
and continuous vomiting for 48 hours, The patient 
was in shock on admission, with a blood pressure 
of 40/0 


which was later learned to have been of 43 years’ 


A huge umbilical hernia was observed, 


duration. The patient had worn a special garment 
in order to get about; apparently the hernia had 
otherwise been asymptomatic 

2000) cc. of 


material was obtained, and an equal amount was 


By Levin suction, coffee-ground 


vomited, Hyperactive bowel sounds were heard 


in the hernia. The clinical impression was that 


of gastric dilatation or a possible high intestinal 
obstruction, and an enormous umbilical herma 
The patient 


alkalosis 


with chronic incarceration, was de 


hydrated; hypochloremic and oliguria 
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A, M. A. ARCHIVES OF SURGERY 
were complicating. Levin decompression, adequate 
fluid, and electrolyte therapy improved the pa 
tient’s general condition and increased the urinary 
output. After several days, graduated oral intake 
was possible. Improvement continued, and barium 
with The 
reported that at distal 


half of the stomach, most of the duodenum, and 


x-ray studies were undertaken caution. 


roentgenologist least the 


the entire small bowel and colon as far as the 


rectosigmoid were within the hernial sac. Evi- 
dence of chronic obstruction in the third portion 
of the duodenum resulted 
ing. A 


trinsic 


from extrinsic narrow- 


constriction of the sigmoid from ex- 


narrowing was also observed. Surgery 


was elective. At operation the contents were ob 


served to be exactly as described roentgeno 
logically. 

The weight of the contents had caused traction 
at the duodenojejunal junction, with consequent 
angulation and chronic partial obstruction of the 
duodenum, which was dilated and thickened. The 
defect itself 
yreatest diameter, but the fascia about this area 
thin. The viscera were 

A Mayo type ot 


Tantalum mesh served as reinforce 


was approximately 18 cm, at its 
was extremely returned 
to the 


accomplished 


abdomen repair was 


ment. Drains were placed down to the fascia. 


The patient made an uneventful recovery, One 


month later, while at home, she experienced a 


pulmonary infarct, but recovered and remained 
well without recurrence until the time of her death, 


from unrelated causes 


Kig. 1 (Case 3).—Preoperative view of gigantic 
pendulous hernia. Note healed sear of wound 
through which patient observed intestinal action 
during healing process 
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Fig. 2 (Case 3).—Preoperative view Orange- 
peel appearance of skin in most dependent portion 
of hernia; healed sear 

Case 3.—A woman aged 59 was admitted to the 
Women and Children’s Hospital on March 7, 1956, 
for elective repair of a gigantic ventral hernia 
(Figs. 1 and 2). The patient, who was 5 ft. (1524 
em.) in height, at one time had weighed 270 Ib 
(122.4 kg.), but weighed 154 Ib. (69.9 ke.) when 
She had had an umbilical 


he fore 


hernia re 
The 


which recurred a year postoperatively, had been 


admitted 


paired 27 years admission hernia, 


neglected and had grown to the proportions 
present on admission 

Orange-peel changes in the skin of the most 
dependent portion of the hernial sac had become 


The 


intestinal loops 


ulcerated at one time, after a fall patient 


reported having been able to see 


through the ulcerated area, which eventually 


healed. Except for the unwieldiness of the hernia, 


restricting the patient’s activity, the condition was 


apparently asymptomatic 


An elective repair was accomplished through 


an elliptical incision made down to the fascia and 
the neck of the sac The defect was a relatively 
(Fig. 3), 


greatly 


although the fascia about it 
The 


itself were similar to those in the other two cases 
(Fig. 4). The dilated 


small one 


was thinned contents of the sa 


presence in the sac of 


Fig. 3 (Case 3).—Small size of defect in pro- 
portion to hugeness of sac 


Gecht 


Fig. 4 (Case 3).—Contents of sac. Note ap- 
pendix and ascending colon; transverse 
above, hiding lower portion of stomach and duo 
denum, and small bowel and mesentery, hiding 
descending colon 


colon, 


and collapsed loops of small bowel suggested an 


incomplete obstruction of the small bowel, not- 


withstanding apparent absence of symptoms 

Surgalloy (stainless steel suture, multistrand) 
was used in a Mayo type of repair, and tantalum 
mesh as reinforcement. Drains were placed down 
to the 


(Fig. 5). 


fascia. The patient made a good recovery 


Postoperatively the respiratory rate 


increased; slight cyanosis appeared. Evidently 


the patient was not aware of dyspnea. The symp 
toms soon disappeared. Roentgenograms revealed 
a bilateral high-riding diaphragm, which gradual, 
receded to normal. Homologous serum jaundice 
was a later development, from which the patient 
likewise recovered 


Comment 


Two of the three patients whose cases are 


reported here were admitted to the hospital 


because of an acute and eritical illness 


How much and in what manner the gigantic 
contributed to the illness 


hernia were not 


immediately apparent. The third patient came 


Nine 


turgor atter 


Fig. 5 (Case 3) 
Note poor tissue 


days postoperatively 
of weight 
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to the office to ask whether anything could 
be done for her and thus was a candidate 
for an elective procedure. 

In each case extraordinary unwieldiness 
of the hernia restricted activity, and the ap 
pearance was cosmetically unsightly; more- 
over, in each case complication proved to be 
due to the hernia. In two cases the com- 
plication was an acute intestinal obstruction; 
in the third case complications were serious, 
stasis-producing changes in the dependent 
portion of the skin of the hernia and gross 
pathologic evidence of a partial obstruction 
of the small notwithstanding the 
absence of referable symptoms. Skin com 
plication of the type that this patient ex- 
perienced is not unknown. Some cases have 
eventuated in rupture, with peritonitis and 
death.* 

In all 
had been of long duration. The sac in each 
case contained organs that are normally 
mobile, as well as organs that are capable 
of developing mobility. Thus, in each in- 
stance the contents included the distal por- 


bowel, 


three cases chronic incarceration 


tion of the stomach, the duodenum, the head 
of the pancreas, the entire small bowel and 
the large bowel with a 
distinct mesentery, but excluding the recto 
sigmoid and rectum, The mechanism by 
which this mobility is brought about appears 


mesentery, and 


to be traction. The sac in each instance was 
enormous, as can be judged by the contents, 
and in each the hernia was pendulous, The 
size of the sac, however, did not represent 
the size of the defect, which in the three 
cases was relatively small. This characteristic 
The 


fascia about the defect was surprisingly sat 


relationship ts apparent in Figure 3. 


isfactory in one case but understandably 
poor in the other two cases, 

The factors of decompression, anesthesia, 
oxygen, and 
fluid, and electrolyte therapy were each care 
fully assayed for each patient. 


administration of antibiotics 


*Two cases known to author: one, personal 
observation at Cook County Hospital; the other, 
personal the 


communication to author by Dr 


Eloise Parsons 
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The principles of repair are basic, as they 
are the same regardless of the size of the 
hernial sac or the size of the defect. In 
the case of a large defect a prosthesis other 
than supportive may be required, but this 
was not necessary in any of the cases re- 
ported here. 

An elliptical incision was made around the 
sac down to the fascia and the neck of the 
sac. The sac was opened at the neck, and 
the contents were isolated. The contents, 
severely distorted, were in each case densely 
adherent one part to another and to the sac. 
Although aware of the problem of the right 
of domicile, in no instance did I attempt 
preoperatively to increase the capacity of 
the peritoneal cavity by pneumoperitoneum ! 
or phrenicectomy* or relaxing incisions 
through — the surgery. 
methods must have their merits, 


Those 
for the 
problem of accommodation to the increased 
intra-abdominal pressure is real. It may be 


fascia at 


that, because the patients under discussion 
were at one time obese but were not obese 
at the time of operation, placing the operat- 
ing table in an inverted-jacknife, or V, 
position was sufficient to facilitate the re- 
turn of the viscera to the abdomen, with 
satisfactory closure and favorable postopera- 
tive course. 

Kither nonabsorbable suture of steel wire 
or Surgalloy was used in repair; tantalum 
screen mesh was placed as reinforcement in 
the two instances of poor fascia surrounding 
the defect. In all cases drains were placed 
down to the fascia. 

The first patient had an uneventful course. 
The second patient experienced a pulmonary 
infaret a month after surgery but recovered. 
The third patient, although subjectively com- 
fortable and apparently unaware of dyspnea, 
had a slightly increased respiratory rate * 
and a suggestion of cyanosis of the lips, 
as well as a elevation of the 
diaphragm, as seen roentgenographically, At 
the time of her discharge, 10 days later, she 
had completely accommodated. Three months 
later, she was hospitalized because of homol- 


moderate 


ogous serum jaundice, from which she re- 
covered. Within a year postoperatively, for 
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the first time in 26 years, the patient was 
gainfully employed. Hernia has not recurred 


to the date of this writing (January, 1957). 


In balancing the factors in the problem 
of massive hernia, as in all surgical condi 
tions, one weighs the risk of the continuing 
disease against the general health of the 
patient and the magnitude of the surgical 
procedure indicated. Massive ventral hernia 
is a disease of neglect—usually, but not al 


ways,® long-term neglect, which permits 


time for their development. The durations 
47, 43, and 26 


In cases covering so 


in the cases cited were 
years, respectively. 
long a span the disease inevitably brings 
at the 


very least, the problem of physiologic re 


with it associated geriatric problems 


serve. 

A history of long standing disease does 
not necessarily mean that the hernia is 
innocent of complication. Its presence does 
invite complications, such as intestinal ob 
struction serious stasis-producing 
changes in the skin. It is the disproportion 
between the size of the sac and the size of 
the defect that predisposes to complication. 
The defect itself in the cases under discus 
sion was 18 cm. at its greatest diameter. 

In all three cases the sac contained organs 


that are normally mobile, as well as organs 


Gecht 


that can develop mobility. The mechanism 
by which this mobility is brought about ap 
pears to be traction. 

A hernia should not be allowed to become 
gigantic in the first place; but when one ts 
present, unless strong general contraindica 
tions prevail, repair is certainly advisable. 
Principles of operative technique are the 
the 
large. The relatively small size of the defect 


same whether hernial sac is small or 


in the present cases made repair feasible. 


the increased intra 


abdominal pressure on replacement of the 


Accommodation to 


viscera Was possible without special pre 
operative measures, such as phrenicectomy 
prior to hermoplasty, or preoperative pneu 
moperitoneum, or relaxing techniques—all 
of which doubtless have merit. 
Postoperative morbidity does not suggest 


undue risk in surgical intervention for 
gigantic hernia, even in elderly patients, 


30 N. Michigan Ave. (2) 
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Gastric Ulcer, a Surgical Problem 


J. E, STRODE, M.D., Honolulu 


Uleerating lesions of the stomach are of 
frequent occurrence, and the possibility of 
their being malignant can never be ruled 


out except by microscopic examination. 
They are not infrequently associated with 
serious complications. Medical treatment of 
such ulcers has proved ineffective in a high 
percentage of cases. Gastric resection, on 
the other hand, can be done with a low 
mortality, and end-results with few excep 
tions are most gratifying. The purpose of 
this presentation is to submit evidence to 
show that these statements are true and to 
that all of the 


considered a surgical problem 


urge ulcerating lesions 
stomach be 
from the moment of diagnosis, 
the 


versus surgical treatment of gastric ulcers 


A comparison of results of medical 
needs to be often repeated, not only to sur 
geons, especially those not primarily in 
terested in gastric surgery, but particularly 
to internists, gastroenterologists, and gen 
eral practitioners, who. too frequently are 
reluctant to relinquish the care of patients 
suffering from such lesions, 

While statistics abound with articles ex 
tolling the virtues of medical therapy for 
gastric ulcers, there are comparatively few 
observations to be found recording large 
series of cases observed over a long period 
the ultimate 
curability rate by this method of therapy 


of time to determine what 
has been, The following articles are cited 
because they have been enlightening to me, 
and if they reflect the usual outcome when 
such lesions are treated conservatively—and 
| have no reason to doubt that they do 
medical treatment has proved to be woe 
fully inadequate. 

Swynnerton and ‘Tanner,! in 1953, re 
ported treating 498 gastric ulcers, with a 
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follow-up period of 3 to 12 Ap- 


proximately one-half of these ulcers were 


years, 


treated medically; the other one-half were 
treated by gastric resection, These authors 
found — that treatment will keep 
gastric ulcers healed in only one-fourth of 
the milder and Of 
treated surgically, results were satisfactory 


medical 


earlier cases, those 
in 80%, moderately satisfactory in 10%, 
and poor in 10%. Voor results were gener 
ally found to be due to conditions not 
directly related to the ulcer, 

Cain, Jordan, Comfort, and Gray,’ re- 
porting from the Mayo Clinic in 1952, 
stated that in a recent five-year or longer 
follow-up of 414 small ulcerating lesions 
of the stomach treated medically, relief of 
symptoms was satisfactory in only 20.5% 
of cases, cancer was present or developed in 
10.4% of the total group, and ultimately 
was for 
surgical treatment in 33.860 of the cases. 


medical management abandoned 
Martin and Lewis,? in 1949, in an ex 
verified 


had 


treatment for 10 years or longer and were 


perience with 96 
found that 


gastric ulcers, 


50% been under medical 
still active. Natvig and associates,’ in 1943, 
152 
found 44% symptom-free, but six and one 


in a three-year follow-up of CASES, 
half to nine and one-half years later the 
percentage had dropped to 22. Malmros and 
Hiertonn,® in 1949, 193 gastric 
ulcers treated medically for 7 to 10 years 
found that 36.5% favorable 
results, but not all of the patients were free 
tanks and Zetzel® (1953) 
followed 48 medically treated gastric ulcers 


followed 
and showed 
of symptoms. 
which they believe received the usual type 


Of these, 4 had 
been followed for 15 years; 7, for 10 to 15 


of medical supervision. 


years; 20, for 5 to 10 years, and the re- 
mainder, for an average of 2% years. Of 


the 48 patients, only 11 had remained free 
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of ulcer symptoms throughout the follow-up 
period, and 8, or 16.6% of the 48, have 
died of verified carcinoma of the stomach. 
Hayes,’ from the department of surgery of 
Yale University, in October, 1955, reported 
on the gastric ulcer problem. During the 20- 
year period from 1929 to 1949, a study had 
been made of 899 patients with peptic ulcer 
symptoms of less than six months’ duration 
in whom a final diagnosis of gastric ulcer 
or cancer was made. Of these lesions, 472 
were diagnosed with certainty as being gas- 
tric malignaney and 427 were diagnosed as 
undoubtedly being benign. One hundred 
ninety-six of these, with no more than four 
weeks’ medical management, were operated 
28.6% found, 


Ninety per cent of the cases, whether benign 


upon, and in cancer Was 


or malignant, were symptomatically im- 
proved by well-supervised medical treat 
ment. The five-year survival rate for gastric 
ulcers treated for not more than four weeks 
which proved to be malignant on microscop 
ic examination only was 66°, not crediting 
a 5.2% death rate from nonassociated dis 
ease. In 5 of the cases reported by the 
pathologist to be benign, death from adeno 
carcinoma occurred, the stomach being the 


This 


emphasizes the necessity of examining all 


presumed primary site. observation 
gastric ulcers by serial section before con- 
cluding that they are benign. Of the 231 
cases in the medical series, 42% required 
operative treatment, and only 1 in 3 was 
“cured” for a period of five years. The in 
teresting and important observation was 
made that when operation was done for 
intractability or recurrence within five years, 
25% to 30 of the cases were found to be 
malignant. Palmer, of Chicago, strong 
advocate of conservative treatment of gas 
tric ulcers, in discussing this paper, admitted 
that probably 40% to 50% 

treated gastric ulcers do recur, 


of medically 


The most serious deterring factor causing 
one to hesitate to advise medical treatment 
of any ulcerating lesion of the stomach ts 
always the very real possibility that the 
condition is malignant in nature, regardless 
of its seeming benignancy after all methods 


Strode 


of investigation now available have been 
used. The percentage of error in conclud 
ing that such lesions are benign, when later 
shown to be malignant, varies no doubt in 
proportion to the experience and diagnostic 
acumen of the investigators, but I dare say 
it remains at least in the neighborhood of 
10% in the hands of medical men 
responsible for the care of the majority of 
these patients, 
Allen,* in 1951, stated that “gastric ulcer 
visible by x-ray and characteristic in every 


most 


way of a benign lesion will prove to be 
cancer in at least 10 per cent of all cases.” 
Marshall,” of the Lahey Clinic, in 411 eases 
of gastric ulcer that came to surgery because 
malignant disease could not be excluded 
clinically or because the ulcer recurred or 
failed to heal, reported an 
15.8%. Waugh and 
Dockerty,'” of 550 resected ulcers thought 
preoperatively to be benign, found that 130% 
were malignant. Cole," in a recent panel 
discussion of 


incidence of 


cancer of Lampert, 


uleers and cancers of the 
stomach, stated that most articles comment 
ing on this subject admitted a 10% to 12% 
error, 

Aside from the possibility of cancer, 
there are other very potent reasons recom 
mending surgery in the presence of such 
lesions. Hemorrhage, perforation, pyloric 
obstruction, physical suffering, and loss of 
efficiency and time from work are frequent 
complications of the patient undergoing 
medical treatment, partic ularly in the patient 
unable by force of circumstances to adhere 
to a strict medical regime. Surgical treat 
ment, on the other hand, is usually limited 
to a short, decisive encounter, ending m 
permanent satisfactory result 


a 
If surgical measures are to be recom 
mended over a conservative approach, there 
must be substantial 
superiority. To 


evidence to prove its 
me, at least, it is not a 


difficult task to accumulate such evidence. 


Medical literature and expressed opinions 
of surgeons on 


many occasions, and our 
own experience particular, prove that 
gastric resection for benign ulcer of the 
stomach ts one of the most satisfactory op 
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erations in abdominal surgery. Surgical 


mortality is low; complications rarely occur, 
and end-results, with few exceptions, are 
satisfactory. Walters !* has recently stated 
that gastric resection for gastric ulcer, in 
his hands has resulted in 95% excellent 
results, and Kiernan '* had only one unsatis- 
factory result in 162 gastric resections for 
gastric ulcer, The mortality following resec- 
tion for benign gastric ulcer in clinics famil- 
iar with the problem is low. In Marshall’s 
41] 2.2%, 
it is given in the literature as being from 
294 


cases, we have lost 2 patients in the post- 


cases, it was and, as he stated, 


to 5%. In our last consecutive 
operative period, 

Medical men and some surgeons who are 
not familiar with the problems of gastric 
surgery confuse the results to be expected 
following surgery for duodenal ulcer with 
those following resection for gastric ulcer. 
Whatever the variation in the etiology of 
these two conditions may be, the end-results 
in any large series of cases are always 
better following surgery for gastric ulcer. 
The principal reasons for this difference in 
(1) The 
gastric uleer is usually free of involvement 


results are these: duodenum in 
and therefore can be closed more securely 
than in many cases of duodenal ulcer; (2) 
recurrent ulcer following gastric resection 
for gastric ulcer is rarely seen, and (3) it 
is not only unnecessary but unwise to resect 
a large part of the stomach when dealing 
with a gastric ulcer, 

It is my belief—-though contrary to. the 


belief of some others—-that the dumping 
syndrome or postgastrectomy symptoms are 
the 


lor this reason, | believe 


largely dependent upon amount of 
stomach resected. 
it is undesirable to resect more than 60 
of the stomach when surgery is done for 
benign gastric uleer if removal of more can 
be avoided—and it usually can be, 

It has been the practice of most phy sicians 
in the past-—and it continues to be the prac 
tice of too many in the present—to institute 
medical measures for a varying period of 
time in the treatment of gastric ulcer to see 


whether symptoms improve and the ulcer 
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disappears. In our earlier experience with 
this problem, we followed this method of 
procedure, In some of the cases, the results 
were gratifying and the patient escaped 
operation, In other instances, the symptoms 
improved for a time, and the crater dimin- 
ished in size or disappeared, even though 
the ulcer later proved to be due to cancer. 
When some of these patients returned, ex- 
amination left little or no doubt as to the 
nature of the patient’s trouble and equally 
little doubt as to the value of any form of 
therapy. 

Ravdin,'* in discussing this phase of the 
problem, said: 

We must admit the possibility that up to 10 


per cent of benign gastric ulcer patients may 


eventually develop gastric cancer at the site of the 
benign ulcer. Because of this and because of the 


record of admitted diagnostic errors at every 


institution, and because the three to six, or even 
trial of 
stretches 


eight, weeks’ medical therapy so fre 


quently into months or even years, we 
believe that the therapy of gastric ulcer should be 
regarded primarily as a problem for the surgeon, 
provided the surgeon is sufficiently able and ex 
perienced in gastric surgery to perform radical 
wastric resection with 
risk 

Ochsner and Blalock! had this to say: 
Because of the impossibility of differentiating be 
tween benign and malignant ulcers by all of the 


a satisfactory small opera 
tive 


presently available methods of diagnosis and also 
because of the possibility that an ulcer or a healed 
ulcer scar in the stomach may be a precancerous 
lesion, we are convinced that all gastric ulcers 
should be excised and that none should be treated 
conservatively 

A study of small gastric cancers by Com 
fort and associates,’® of the Mayo Clinic, 
reported in 1954 sheds considerable light 
on the subject of ulcerating lesions of the 
stomach that are difficult or impossible to 
determine as being benign or malignant. 
They studied 226 small gastric adenocarei 
nomas 4 cm, or less in greatest diameter 
which had been treated by resection in the 
years 1940 to 1945, inclusive. They found 
these significant (1) These small 
cancers comprise one-fourth of all gastric 


facts: 


cancers for which resection was performed 


in these years: (2) they consisted of a 


slightly higher percentage of lower grades 
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of malignancy; (3) they showed a smaller 
incidence of metastases ; (4) by their symp- 
toms, these small cancers tended to simulate 
benign gastric ulcers; (5) their malignant 
nature was recognized roentgenologically in 
only about one-third of cases, and (6) the 
hospital mortality rate was lower and the 
five-year survival rate higher. The authors 
further stated that, while this gastric cancer 
form is the most favorable for surgical 
treatment, unfortunately it is the one most 
frequently treated medically in the belief 
that it is a benign ulcer, 

Since no one can ever be sure that any 
given ulcer is benign until it is adequately 
examined by the pathologist, the question of 
how radical the resection should be always 
comes up for consideration at the time of 
operation. When the lesion appears grossly 
benign, removing lymph nodes adjacent to 
the ulcer for frozen section establishes the 
diagnosis when they are positive for 
metastasis but leaves one in doubt as to the 
nature of the lesion when they are negative. 
A portion or the entire ulcer may be excised 
for study, but this has the possibility of 
disseminating cancer cells. The procedure 
is time-consuming and undesirable from the 
standpoint of a clean operation. Opening 
the stomach and biting out portions of the 
wall of the ulcer for microscopic study has 
been advised, but this has the same undesir- 
able features and very early cancers may 
be missed. We have tried doing a conserva- 
tive resection and, if the ulcer showed evi- 
dence of malignancy, attempting then to do 
This 


seemed to be a very sensible answer to the 


a more radical resection. has not 


problem, either. It seems to me that in 
these doubtful cases one should remove what 
appears to be an adequate amount of stom 
ach around the ulcer, and the regional lymph 
nodes as widely as possible without remoy 
ing the greater omentum, the peritoneum 
over the pancreas, and, as some suggest, 
the spleen and other structures. It has been 
shown repeatedly that if metastasis has oc- 
curred beyond the point of this suggested 
removal, comparatively few people survive 
for five years, regardless of how radical an 


Strode 


When, 


happens, the pathologist, after a study of 


operation is done. as occasionally 


permanent sections, reports several days 
later finding an area showing malignancy, 
| believe it is unwise to subject the patient 
this 


problem, Kavdin agrees with Grimes and 


to further surgery. In discussing 
Bell '? that, because of the number of er 
rors that are made in preoperative diagnosis 
and further contributed to by the surgeon 
at operation, and even by the pathologist 
on gross examination, the operation per 
formed should as a rule be the same pro 
It has 
been my experience that if one becomes 


cedure as that for a known cancer. 
too radical in cleaning out the lymph nodes 
along the lesser curvature up to the esopha 
gus, with resection of the left gastric artery 
and removal of the spleen, high resection of 
the stomach becomes necessary in order to 
maintain an adequate blood supply, and this 
is undesirable if the lesion proves to be 
benign, 

The type of surgical resection used in 
our series of cases has been for the most 


Billroth U1 


technique of 


part the operation, using the 


modified Polya-Hofmeister 
with retrocolic anastomosis. In the past few 
years, my younger associates have become 
somewhat partial to the Billroth | type of 
resection, but | have not been tempted to 
change, since results with the Billroth I 
procedure have been so satisfactory. The 
report last year by Waltman Walters before 
the American Surgical Association of seven 
Billroth re 
section in 135 cases of gastric ulcer makes 


recurrent ulcers following 
me even more reluctant to adopt this type 
of procedure, 

Numerous examples could be cited in our 


own experience to show the difficulty, or, 


rather, | should say the impossibility, in 
most instances of differentiating the small 
that is 
The 


ulcerating lesion of the 
that 
following is a typical case report. 


stomach 


malignant from one is benign 


A Japanese man, age 49, was first seen at the 
Straub Clinic on March 6, 1956, complaining of 
relieved by 
X-ray study of the 


penetrating 


epigastric distress eating, of two 


months’ duration 


stomach 


showed a small 


gastric ulcer of the 
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lesser curvature, middle 
(Kig. 1) 
all probability was benign, a conservative resection 
the 


studied 


to 
Believing that the lesion im 


third, just proximal 


the angle 


of stomach was done, and the pathologist 


several frozen sections of the ulcer with- 


out finding any area suggestive of malignancy 
Later, after more thorough study of permanent 
sections, a small carcinomatous area was demon 
strated (Fig. 2). No evidence of metastasis to 


regional lymph nodes was found. This patient, | 
believe, has a good chance ot being cured 

How, may one ask with due propriety, 
can the diagnosis of cancer be made pre 
operatively with any degree of frequency 
in such lesions as these’ X-ray and fluoro 
scopic examination is not the answer, and 
neither can reliance be placed on gastro 
scopic examination and cytological studies. 
The shortcomings of these methods of in 
vestigation have been discussed in a previous 
dealt 


Certainly, comparatively few 


publication and will not be with 
again here, 
patients survive any appreciable length of 
time by any method of treatment when a 
clinical diagnosis of cancer of the stomach 
is made, and the only cases that offer much 
hope for cure or long amelioration are those 
found by 


the pathologist. on microscopic 


examination 


Fig. 1—-Small ulcer, lesser 
stomach, thought clinically 


curvature of the 


to be benign 
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Fig. 2.—Small area of carcinoma found in wall 


of ulcer only after a number of sections had been 
examined 


Comment 


It would seem that the data cited, which 
have been accumulated by men for whose 
integrity and surgical judgment we have 
the greatest respect, would be sufficient to 
convince the most skeptical that there is no 
place for the conservative treatment of ul 
cerating lesions of the stomach if the patient 
is an adequate surgical risk and he is to be 
taken care of by those skilled in handling 
such problems. To the experience of others, 
| should like to add the experience we have 
had at the Straub Clinic with 294 benign 
gastric ulcers and, during the same period, 
with 310 gastric cancers that have been 
treated surgically, 

In these 294 consecutive gastric resections 
for benign ulcer, there have been 2 deaths, 
one attributable to disruption of the inci 
sion, the other from perforation of the 
residual stomach, the result of an anomalous 
and insufheient blood supply. 
were preventable. 


Both deaths 
While postoperatively 
some of these patients have complained of 
symptoms that may be classified under the 
heading of the dumping syndrome, with the 
usual methods of treatment and lapse of 
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time all have had these symptoms clear up 
so far as I can determine, with one excep- 
tion. To my knowledge, only one patient has 
had a recurrent ulcer. 

In our own experience, we cannot de- 
termine how many ulcers that appear to be 
benign are found to be malignant after 
resection or what success is to be achieved 
by medical therapy, for our attitude is that 
all ulcerating lesions of the stomach are 
malignant until proved otherwise. The fact 
remains that in clinics where an effort has 
been made to differentiate benign and malig- 
nant lesions, the incidence of error at best 
continues to be around 10%, 

While the most convincing argument for 
the 
stomach is based on the possibility of the 


immediate resection of all ulcers of 
ulcer now being malignant, one cannot dis- 
miss the possibility that the ulcer may under 
go malignant degeneration in the future, 
The frequency with which this may occur 
has been much debated in the past, and there 
seems to be no method at present of ac 
curately determining this point in the future, 
Many patients give a long history compatible 
with the presence of a benign lesion who 
ultimately develop cancer of the stomach, 
and in some instances a crater has been 
demonstrated a number of years previously 
in the same area in which the cancer has 
arisen. It has been the experience of those 
observing a large series of gastric ulcer 
patients over a long period of time that the 
longer this period of observation is carried 
out, the greater the percentage of patients 
that ultimately develop cancer of the stom- 
ach. It seems strange to conclude that an 
organ so susceptible to the development of 
the 


fluenced to become cancerous by the pres 


cancer as stomach would not be in- 
ence of a chronic irritating process when 
this has been recognized as a predisposing 
factor to the development of cancer in all 
other parts of the body. Marshall, after re- 
viewing the literature relative to this subject 
own im- 


and incorporating his clinical 


pressions, came to the conclusion that prob- 


ably 5% of benign ulcers may ultimately 


undergo malignant degeneration. Ravydin 


Strode 


places the figure around 10%, while Mar 
cus '® believes that it lies somewhere be 
tween 9% and 17%. 

In Hawaii, we have long recognized that 
cancer of the stomach occurs in the Japanese 
about two to two and one-half times as fre 
quently as it does in Caucasians. A five-year 
study was made recently of the incidence of 
benign gastric ulcer in these two races so 
diagnosed on discharge from the Queen's 
Hospital and St. Francis Hospital. During 
this time, 66,904 patients of these two races 
were discharged from these hospitals, in 
297 of whom a diagnosis of benign gastric 
ulcer had been made. A diagnosis of benign 
ulcer was made one and one-half times as 
frequently in Japanese as in Caueasians. 
These two races were nearly equally repre 
While statistically such small 
series of cases proves nothing, it does sug 


sented. 


gest that benign ulcers of the stomach occur 
more frequently in Japanese than in Cauca 
sians and may possibly be a factor in ae 
counting for the high incidence of gastric 
cancer in this race. Further investigation of 
this subject, particularly in Japan, might 
bring forth some interesting observations. 

The literature that has been cited dealing 
with conservative handling of gastric ulcers 
shows that from 50% to 75% of the cases, 
even after long periods of observation, are 
not cured. The longer the observation, the 
poorer are the results and the higher the 
incidence of gastric cancer. [even Palmer, 
an enthusiastic advocate of medical therapy 
of such lesions, admits that from 406 to 
50% of such cases recur. Everyone, even 
the most conservative, apparently agrees 
that all recurring ulcers should be subjected 
to gastric resection because such ulcers are 
found in a very high percentage of cases to 
be carcinomatous, 

The reasons up to this point for conclud 
ing that all gastric ulcers should be resected 
without delay to me seem valid, and I fail 
to see how anyone can advance sound argu 
ment to the contrary. Tor those who persist 
in believing in conservatism, additional evi 
dence can be brought forth to emphasize 
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the potential dangers that accompany con- 
servative treatment of such ulcers. 
Iveryone realizes that gastric ulcers at 
times do bleed, at times so alarmingly that 
operation seems indicated, and that follow- 
ing either surgery or conservative treatment 
there is an appreciable mortality. ‘The same 
can be said for perforation of such ulcers. 
How better it 
eliminate such uleers before such complica- 


much would have been to 
tions had oceurred, which always jeopardize 
the patient’s survival! 

If, as has been shown, such ulcers fail 
to remam healed in at least 500 of cases, 
there must be periods in which the patient 
is mentally and physically handicapped, con- 
tributing to inefficiency in his oecupation 
and to his lack of enjoyment of life. One of 
the greatest rewarding experiences the 
life of those doing abdominal surgery is the 
gratitude shown by such patients once they 
have been relieved of an ulcer that has been 
responsible for years of recurring suffering 
and disability. 


Summary 


the 
for believing that all 


In conclusion, submit following 


reasons ulcerating 
lesions of the stomach are surgical problems 
from the moment of diagnosis: 

1. Medical treatment has proved unsue 
cessful in a high percentage of cases, 

2. At least 100¢ of all ulcers of the stom 
ach that appear to be benign by all diagnostic 
measures now available prove to be malig 
nant. The more intractable and the more 
frequently they recur, the more frequently 
they are found to be malignant, 

3. Medically treated benign gastric ulcer 
has the possibility of undergoing malignant 
degeneration. Aside from cancer, untreated 
gastric ulcer may be associated with other 
serious complications, 

4. Gastric resection for gastric ulcer can 
be done with low surgical mortality, and end 
results, with few exceptions, are satis- 
factory, 

5. Surgery for cancer of the stomach of- 
fers little hope for cure or long survival 
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except when confined to the stomach or the 


immediate regional lymph nodes. These 
favorable conditions are rarely found ex- 
cept when the ulcer has the clinical charac- 
teristics suggestive of benignancy. 


Straub Clinic. 
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Infusion Treatment of Shock 


Alkali and Acid in Shock Treatment 


FREDERICK M. ALLEN, M.D., New York 


The existing situation in the fluid therapy 
of shock has been accurately summarized by 
Wiggers.! 

It is generally suspected that the beneficial effects 
of sodium chloride do not depend solely or largely 


on its ability to restore plasma volume. It must 


be due to the action of the sodium or chloride ions 
or of the NaCl molecule 


the first 
periority of saline over plasma *° or dextran 


Illustrative of sentence is the su 


solution.® The problem of the second sen 
tence is explored in the present paper. 


Methods 


Pourniquet shock, which was first standardized 


in rats,” 
of both 


rubber 


was produced in dogs by tight constriction 
hindlegs as high as possible with heavy 
tubing. Anesthesia 
(Nembutal) 
The 


awake toward the end of the ligation period, when 


bands or 6 mm was 


induced with pentobarbital intraven- 


ously or intraperitoneally. animals were 


the limbs had lost sensation. Such constriction for 


five hours caused death within 1 to 5 hours after 


tourniquet removal in untreated animals or after 


intervals up to 45 hours in animals receiving 


various infusion fluids. Permanent survivals of a 


few animals in the experience of my colleagues 


and myself* or of others® were explainable by 


too low or too loose placement of the tourniquets 
If desired, the shock can be intensified by waiting 
an hour or more after tourniquet removal before 
treatment. In the with 


beginning experiments 


hemorrhagic shock, one or another of the Wiggers 


1, 0-11 


methods was employed 


Blood volume in a correlated investigation ® was 
with the (T1824) 


but the parallelism with hematocrit and plasma 


estimated evans blue method, 
protein readings was close enough to permit de- 
latter 


These and other analyses were done with 


pending on these values for the present 


purpose 


From the New York City Hospital, Welfare 
Island 

Organon, Inc., furnished the heparin solution 
(Liquaemin Sodium) used in all the hemorrhagic 


shock experiments 
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standard technique by Mr, Frank Scudero, chemist 
at New York City Hospital 
were studied in pathological examinations by Dr. 
other 


The organic effects 


James R. Lisa of tissues from these and 


experiments.” 


Rat Experiments 


lor brevity, experiments on 76 rats with 
four-hour ligation of both hindlegs will 
merely be summarized as to results of vari- 
ous solutions given by stomach or subecu- 
taneously or intraperitoneally. Plain saline 
gave the longest survivals. The addition or 
substitution of alkali (sodium bicarbonate 
from 0.4% to 2.0%, sodium lactate M/6 in 
various quantities, and Hartmann’s lactate- 
Ringer solution) shortened survival roughly 
in proportion to the quantity of alkali. Vari- 
ous phosphates added to saline, each 0.75%, 
results as follows: survival 


gave shortest 


with trisodium unex- 
plained ) ; NasHPO,; 
longest with NaHoPO,y. Ammonium chloride 
1% in 
than 


phosphate (reason 


next shortest with 


saline gave much long’ survival 


1%. 


saline 


ammonium — acetate Stomach 
0.2% HCI in gave 


much longer survival than any of the alkalis. 


doses of 


It being known that sodium is irreplaceable, 
the added impression was gained that any 
substitution of chlorine is also detrimental. 
The results contravened prevailing views of 
the relative alkali in 
shock. 


These suggestive findings were not ex- 


effects of acid and 


panded into a statistical series because of 
small 
rodents and larger species, including man. 


various known differences between 
(a) Kats at the point of death from tourni- 
quet shock are not revived by plasma or 
saline but are resuscitated only by whole 


blood? (>) latality from visceral shock 


|| 
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in rats is not reduced but is increased by 
low temperature." (¢) Serum by stomach or 
saline intraperitoneally is as effective as 
intravenous administration mice,** but 


neither for severe 
of shock 
experiments in dogs have always proved 


statement holds good 


shock in dog or man. Results 
reliable clinically in every detail. 

The earlier experiments showing the su- 
periority of saline over plasma led also to 
the following deduction *: “The results in 
shock are, therefore, attributed distinetly to 
the of other 
sodium compound can be proved similarly 


chloride sodium until some 


effective.” 
alkaline 


4-20 


The prevailing wide vogue of 


salts derives from a_ long’ his- 


tory.! 
Sodium bicarbonate was rejected by Can- 
of 


influence, and occasional later suggestions in 


non*! in spite its pressure-raising 


behalf of it did not receive adoption. Plaus 
ib'e theoretical arguments for giving alkali 
(a) 


are fixed 


anion, (b) to combat the apparent acidosis 


to supply sodium without 


of shock, and (c) to protect kidney function. 
Organic compounds convertible into bicar 


bonate have come into widespread use, 


TABLE 1 


Time, Hr Procedure Condition 


Before tournt- 
quet removal 
After tournt 
quet removal, 
1 br. 


2! 400 cc, saline in jugular vein 


Divided injections, total 600 cc 

Has drunk 475 cc. saline 

Heart 240; resp. 42 

Has drunk 525 ce saline 

Has drunk 770 ce. saline 

Heart 190; resp. 28; stood and walked, 
dragging hindlegs 

Has drunk 840 ce, saline 

Heart 220; resp. 30 alert 

Has drunk 360 ce, saline 

Blood in feces; weaker 

Injected 300 ec. saline in jugular; slightly 
improved 

Has had four injections in jugular, each 100 
ec. saline 

Heart 260; resp. 40 

Divided injections 
jugular 

Death by apnea 

Autopsy: veins full; 
of lungs 


in jugular 


total 200 cc. saline in 


intense engorgement 


Tsotonic Saline for Five-Hour Tourniquet 


Hemato- 
erit, % 


chiefly the lactate, on the strength of Kosen 
thal’s experiments in mice.2?  An_ official 
publication of the U. S. Public Health 


Service suggests that shocked patients 


drink a solution containing 3 or 4 gm. of 


sodium chloride and 2 or 3 gm. of sodium 


citrate, per liter, or perhaps substitute 


sodium bicarbonate for the citrate. 


Whenever profound peripheral circulatory col 
lapse is present, the intravenous route of admin 
istration must be used until peripheral blood flow 


The salt 


Satistactory 


solutions that 


this 


has been reestablished we 


have found most for purpose 


are Hartmann’s solution or plasma 


Dog Experiments 


Controls are furnished by five experi 


ments with isotonic saline, as illustrated in 
Table 1. 


controls 


The actual background of such 
50 


treated with variations of this method since 


comprises more than dogs 
the originally published experiments?” Be 
cause of the natural tendency to recovery 
in milder shock, the severest shock must be 
insisted upon for decisive comparisons of 
The of 


proper isotonic 


different fluids. usual survivals 
36-45 of 


saline cannot be equaled with plasma ** or 


hours with use 


Shock in Male Dog 


Blood 


Blood 
Pressure 


Mm. 


Plasma 
Hind 

quarters, 
Vol, Ce 


Body 
Weight, 
kg 


Urine 
COs, 


Vol. % 


Protein, 
Gm. Per 
100 Ce. 


6.3 


ae 
40 78 
10 75 
100 10 
is 220 
44 22 $.1 29 10 » 
Allen 11 
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The behind 
plasma and all colloidal “plasma expanders” 


dextran solution.” fallacy 


is shown in experiments with muscle 
trauma, burn shock,* and tourniquet shock,® 
where the strong tendency to hemoconcen- 
tration is not only overcome by plain saline 
but is converted into hydremic plethora. 
Smaller quantities of saline, which cause 
little or no plethora, give much shorter sur- 
vival, and the aggravation of the congestion 
by colloids explains why the survivals are 
about half as long. These saline control 
experiments therefore represent the longest 
survivals obtainable with any treatment 
heretofore. 

Can these results be improved by using 
alkali to correet the apparent acidosis rep 
resented by the reduced plasma bicarbonate 
percentage? To equate such disparate fluids 
as plasma and Hartmann solution implies 


a less accurate testing method than is sup- 


Therefore 
four dogs with five-hour tourniquet shock 


plied by severe shock in dogs. 


were given the recommended treatment, with 


Hartmann solution intravenously and a 


solution of 3.5 gm. of sodium chloride and 


TABLE 2 
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2.5 gm. of sodium citrate per liter admin- 
istered by drinking or by stomach tube. 
Table 2 illustrates the consistent results 
in all four 
edema, such as should be expected from 


animals; namely, increased 
alkali, and reduced survival, ranging from 
21 to 28 hours. 

I:xploratory experiments were performed 
on six other dogs in similar shock; namely, 
two each with sodium lactate, sodium bicar- 
bonate, and sodium citrate. All results cor 
roborated the bad bicarbonate effects found 
by investigators from Cannon *! onward. 
The various anions can be judged only by 
allowing for the benefits of sodium and 
water, which always prolong life in compari- 
son with the survival of untreated animals. 
Hartmann solution is best because it is most 
similar to plain saline (only 0.31% sodium 
lactate in Ringer fluid). Stronger lactate, 
such as the customary M/6 solution, short 
ens survival. Sodium citrate by vein is 
hypotensive and toxic. In general, death is 
hastened by increasing the quantity of any 
alkali, and particularly by any plan of hold 
ing the plasma bicarbonate up to the sup 
posedly normal concentration. 


Hartmann Solution by Vein and Citrate-Saline by Stomach for Five-Hour 


Tourniquet Shock in 15 Kg. Male Dog 


Time After 
‘Tourniquet 
Kelease, Hr. 


Hemato- 


Procedure Condition crit, % 


Immediately 
After 400 ce. Hartmann sol, i. v. and 250 

ec, citrate-saline by stomach tube 

Hindquarters displaced 4200 ce, 
water 

200 ce, Hartmann sol, 1. v. once; 
“50 ce. cirtate-saline by tube 
three times 

Vomited 350 ce 

200 ce, Hartmann sol, 1. v. 

Weak; dyspneic; rapid hindleg 
swelling 

In divided doses, 700 ce, 

Hartmann sol, i. v.; 250 ce, 
citrate-saline by tube 

Has drunk 500 cc, citrate-saline; 
after blood samples, 200 ce, of 

Hartmann sol. i, v 

Sits up feebly; hindquarters 
displace 6500 cc, water 

Urine alkaline 

Drank large volume citrate-saline 
spilled remainder into urine; 
moribund 

Death 

Autopsy: intense lung congestion; 
huge edema from hindlegs to 
thorax 


Prot., NaCl, 
CGim, Per Meg. Per 
100 Ce, 


Blood Urine 

NaCl, 

Mg. Per 
100 Ce, 


Plasma Prot. 


COs, 
Vol. % 
100 Ce, 


1.014 


365 ce, urine 
with diarrheal feces 
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TasLe 3.—Hemorrhage and Sodium Bicarbonate Injections in 6.7 Ka. Male Dog 


Blood 


Time, 
Hr. 


Hematocrit, Plasma Plasma 
oy 


Procedure; Condition Prot., 
Gm/100 Ce Vol. % 
Bled 75 cc.; moderate hyperpnea followed 7.2 WW 
25 ce. 4% sod. biearb. i. v., drying, hypernea, struggle 
Bled 75 ce.; increased hyperpnea 6.7 
25 cc. 4% sod. biearb. i. v. 
25 ce. Na biearb. i. v.; refused water 
Bled 50 ce.; then 50 ce. plain saline |. v 
Bled 50 ce.; hyperpnea; 50 ec. 5% dextrose |. v. 
75 cc. 5% dextrose i. v.; salivation 
Bled 50 ce.; then 50 ce. 5% dextrose |. v. 
Bled 30 ce.; 50 ce, 5% dextrose i. v. 
Bled 30 ce.; slow, very deep hyperpnea 
Bled 30 ce.; 30 ce. 4% Na biecarb. |. v., salivation 
50 ce. 5% dextrose i. v., slight muscle tremors 
Bled 50 ec.; 50 ec. Na biearb. 
Slow, deep hyperpnea; profuse, strongly alkaline saliva 
Bled 50 cce.; 50 ce. 2% Na biearb. t. v. 
Slow, deep hyperpnea; profuse, strongly alkaline saliva; blood-streaked 
defecation 
Bled 30 ce.; increasing muscle tremors 
Unconcious; deep, audible hyperpnea; urine by bladder pressure 55 cc.; sp. er. 
1013, strongly alkaline, albumin negative, chloride trace 
Extreme muscle quivering 
Death by apnea; sample of heart blood 
Autopsy: lung edema; congestion of liver and intestine 


One procedure would be to multiply such also throw light on the underlying concept 
experiments so as to furnish formal proof of acidosis such as could not be gained from 
of these points. It was preferred to revert the shock experiments alone. Because the 
to a large series of experiments which were — results were thus known in advance, it was 
performed in another connection in 1918 — possible immediately to perform six experi 
and could not then be published.*? These ments of the type illustrated in Table 3. 
observations on nonshocked animals rein The essential point in these experiments ts 
force and explain the results in shock and — that by successive bleedings to induce hy 


Taste 4.—Sodium Bicarbonate Intravenously in 12.3 Kg. Normal Female Dog 


Blood 


Hematocrit COs Blood 
Procedure; Condition % Vol. % Pressure, 
Mm. 


After taking blood, injected 50 cc. 4% Na biearb. |. v.; heart 80; resp. 16 45 130 
Heart 90; resp. 12; salivated 4 5 120 
After taking blood, injected 50 ce. of 4% Na bicarb. i. v 
Heart 00; resp. 40; profusely salivated; depressed; refuses water f 110 
Very depressed; tremor of hindlegs; colon temp. 102 F; total 50 ce. saliva col 
lected, strongly alkaline; no urine; refuses water; given 200 ce. water by 
stomach tube 
Very depressed, apathetic, salivating; heart 84; resp. 28, hyperpneic; general 
tremor 
After taking blood, injected 100 ce. 5% dextrose i. v. 
Weak; lies flat; marked general tremor 
Injected 100 ce, 5% dextrose i. v.; no urine 
Tremor; dangerous weakness and unconsciousness 
Injected i. v. 100 ce. isotonic saline with 2 ce. of 10% HCI; removed tempo- 
rarily from table; hyperpnea; continued tremor and salivation 
Acid-saline injection repeated; tremor, salivation, and hyperpnea diminished 
Heart 98; resp. 66, panting 
Urine 175 ec., pale, clear, sp. gr. 1.006; slightly alkaline; sugar and albumin 
negative; NaCl 210 mg. per 100 ec, 
Acid-saline injection repeated 
After taking blood, acid-saline injection repeated 
Hyperpnea and brief waking; tremor less; salivation stopped 
Heart 96; resp. 80, panting; colon temp. 104 F 
By stomach tube given 100 ce. saline with 2 ce. 10% HCl 
Dog wakes and walks feebly; urine 110 ce. very pale, sp. gr. 1.007, faintly 
alkaline; albumin negative; NaCl 166 mg. per 100 ce, 
Strong resistance to dose of 100 ce. saline with 2 ce 
10% HCI by stomach tube; very hyperpneie in struggle; walks better, but 
lies down; very depressed and weak 


0 
4 
3 
31% 
4 
5 
6 
614 
Bly 
9% 
9% 
lime, 
Hr. 
2 
1 
9 
d 
‘ 
3% 
4 
6 
Iilen 213 
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the 


followed by successive bicarbo 


perpnea and consequent respiratory 
“acidosis,” 
nate injections to raise the plasma bicarbo 
nate the normal level, 
animals can readily be made to die of alka- 


with 


toward accepted 


losis normal or subnormal 


plasma 


The lack of re 


lation to the true guide, namely, the blood 


bicarbonate concentrations. 


pH, is plainly shown by the strongly alkaline 


urine and saliva. The oliguria and iso- 


sthenuria also furnish a commentary on 
the supposed protection of the kidney by 
alkah, though abundant fluid (chiefly 5% 
dextrose ) the 


concentration of 


was given in attempt to 


counteract Excessive 


alkali 


the kidney function of preserving acid-base 


any 
and to stimulate diuresis and favor 


equilibrium. 

Three other experiments illustrated the 
killing of normal dogs with alkalosis and 
tetany, without bleeding. The reason why 
or the mechanism whereby alkali induces 
hyperpnea is not clear, but in appearance 
the respiration surprisingly resembles Kuss 
maul breathing. I-ven here, properly regu 
lated injections can bring about the fatal 
result with normal or only slightly elevated 
plasma bicarbonate levels. Table 4 is shown 
to illustrate a modification, with some addi 
tional instructive points. 

In this experiment, two 50 ce. injections 
of 4% sodium bicarbonate solution one-half 
hour apart sufficed to cause alkalosis, not 
checked when the animal (not thirsty) was 
given 200 cc, of water by stomach tube and 
200 ce, of 5% dextrose by vein. There was 
anuria, together with the typical profuse 
secretion of strongly alkaline saliva. The 
plasma bicarbonate varied only between 47 
and 54 vol. %, and the practically unchanged 
hematocrit figures showed that blood dilu 
tion was not a factor. After three and a 
half hours the dog was prostrated, with 
general muscle tremors, though the blood 
pressure was not dangerously depressed. 


The control experiments showed that tetany 


continued beyond this point is irretrievably 
fatal. Therefore at this point neutralization 
of the alkalosis was undertaken by injec- 
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The 


result was gradual subsidence of the tremor, 


tions of hydrochloric acid in_ saline. 


the salivation, and (contrary to the tradi 
tional association of dyspnea and acidosis ) 
the hyperpnea. The quantity of acid may 
have been unnecessarily large, for later the 
dog easily became hyperpneic when the 
plasma bicarbonate had fallen to 38 and 24 
Nevertheless, the urine at this time 
was still faintly alkaline. 


vol. %. 
The previously 
failed to 
preserve the so-called “alkaline reserve” of 


administered sodium bicarbonate 
the blood plasma. Also, when the anuria of 
alkalosis had been changed to rather free 
diuresis by the acid, the sodium seemed not 
the 
faintly acid urine or as chloride. There re- 


to be accounted for as bicarbonate in 
mains the possibility of elimination through 
the alkaline saliva (perhaps also bile and 
pancreatic and intestinal juices) or of intra 
cellular penetration accounting for the pro 
found prostration., 

The definite points in these findings are 
the fallacy of plasma bicarbonate as an indi- 
cation of the base content of the body, and 
the early deaths of normal animals from 
moderate quantities of alkali as a commen- 
tary on the advocacy of large volumes of 
alkaline solutions for shock. 

The suggestive findings in rats, together 
with the harmfulness of unbalanced sodium, 
reinforced theoretical reasons for testing the 
role of the neglected chlorine ion. For con 
venience, hydrochloric acid was used in the 
form of the official U.S. P. solution. 

Tourniquet Shock.-Yhe dog in Table 5, 
with five-hour tourniquet shock, received hy- 
drochloric acid in saline by vein and am 
monium chloride along with the acid by 
stomach, Such animals in the first few 
hours show no greater benefit than with 
plain saline, but later the recovery 1s ap- 
parent. By the next morning this dog, in 
stead of being in the usual progressive 
depression, was vigorous and eating. 

In a series of five experiments, these 
results were more or less duplicated by 
administration of acid entirely by vein or 
entirely by stomach, except that with the 
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; 


Time 


Before leg 
ligation 
Before tourniquet 
release 
After tourniquet 
release, hr. 

1% 


19 


45 


one or two 


Time 


Before tourniquet 
removal 
After tourniquet 
removal 

5 min, 


tol hr. 


114 to3 hr. 


hr. 


4to4% br. 


hr. 


5% to7 br. 


7 ‘4 br. 
8 hr. 


9 hr. 


Allen 
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TABLE 5 


single route the recovery was slower. 
three additional experiments, recovery re 
sulted even when treatment was delayed for 


Blood 
Plasma 


Hema- Prot., CO: NPN, 
tocrit, Gm, Vol. 
% per % 
100 Ce, 


Procedure; Condition 


Vol 

Mg., Ce, 
per 

100 Ce, 


Hindquarters displace 35 6.6 42 


6100 ec, water 


7.2 3s 


In divided doses, 2 cc, 10% 
HC] in 400 ce, saline by vein; 
3 ce. 10% HC) and 3 gm. am- 
monium chloride in 600 ce. 
saline by stomach tube 

100 ce, saline i, v.; remains 
weak, stuporous 

In divided doses, 200 cc. saline 
i.v.; Lee. 10% HCl and 
ammonium chloride in 400 ce, 
saline by tube 

Dog sitting up; drank 400 ce. 
saline in 1 hr, 
Strong, alert; drank 
saline in | hr. 

Well except for paraplegia; 
eats; hindquarters displace 
6850 cc, water 

Well except paraplegia; hind 
quarters displace 5600 ce, 
water 


150 


1400 ee, 320 


42 2359 
Poly- 
urla 


In tourniquet. 


hours after removal of the 


TABLE 6 


Procedure; Condition 


Hind quarters displace 1050 ce. 


Injected 50 ce, 5% dextrose with 1 ec. 10% HCl 1. v.; by stomach tube 
100 ce, water with | ce. 10% HCl and 1 gm. ammonium chloride 
Three such t.v. injections and 2 such stomach doses, spaced 

Blood sample at 1% br.; urine 55 ce, very pale, clear, sp. gr. 1.025, 
sugar and albumin neg.; unconscious, very weak 

T wo injections, each 50 ce, plain 5% dextrose 

Heart 146 to 240; resp. 20, hyperpneic; urine 25 ec., pale, clear, faintly 
acid; sugar and albumin neg.; unconscious, very weak 

Evidently near death; blood dark, obtained slowly; hindquarters dis- 
place 1625 ce 

After taking blood, injected |. v. 100 ce. isotonic saline, then 100 ce. 2% 
NaCl 

Three spaced injections, each 50 ce. 2% NaCl 

Partly conscious; heart 180, resp. 22; moderate hyperpnea 


Trifle of acid saline |. v. caused acute apnea and impending death; re- 
stored by i. v. injection or 50 ec. of isotonic saline 

Three injections, each 50 ce. of isotonic saline 

Urine 30 ce., water-pale, faintly acid; albumin neg.; unconscious, very 
weak; heart 180; resp. 12, deep and blowing 

After taking blood (dark color), injected i.v, 50 cc. 4% Na bicarbonate 
Injected 1. v. 50 ce. isotonic saline 

Hindquarters displace 2300 ce, 

Taking blood sample (dark) precipitated death 

Urine 45 ce., water-pale, neutral; albumin neg.; NaCl 66 me. per 100 ce. 
Autopsy: lungs normal; liver congested; kidneys wet; intestine normal 
externally, contents bloody in duodenum, more so in leum, no blood 
in colon; other viscera neg 


Color Rese- Sp. Prot. 
tion Cir, 

Red Acid 1.024 ++ 

Less Acid 1.008 + + 

Straw Acid 1.010 + 

Pale Neu- 1.008 } 
tral 

Pale Neu- 1.013 
tral 


Acid for Five-Hour Tourniquet Shock in 6 Kg. Male Dog 


Hemato- - 
crit, % 


40 


Saline and Acid for Five-Hour Tourniquet Shock in 16 Kg. Female Dog 


Urine 


recover when acid was given but 


Prot., 
Gm, per 
10 Ce 


6.5 


Blood 


Plasma 


COs 
Vol. % 


33 


16 


24 


In longer delays without 


NaCl 
Me 
per 
100 Ce 


303 


treat 


survived 


Blood 
Pressure 
Mm. 


90 


ment, or delays of 13 or 31 hours under 
plain saline treatment, the animals failed to 
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unusually long, Post mortem, the malodorous 
fluid of the edematous legs and the blood 
and tissues of the congested lungs were 
found swarming with bacteria, showing the 
deaths were due to septicemia. 

Table 6 represents a single experiment to 
test the effect of acid without sodium. The 
early collapse of strength and consciousness 
after and one-half 
reminiscent of the effects of 


only three hours is 


5% dextrose 


or of dextran solution without sodium.® 
Also, the blood pressure fell so sharply that 
the period of severe hypotension must have 
intensified the shock. An attempt was then 
made to save the dying animal by injections 
first of then of 2% 


NaCl, to correct the hypothetical dilution 


isotonic saline and 


of sodium. The blood pressure was thus 
raised to 70 and 80 mm., but it could not be 
sustained by isotonic 
Death oc- 
curred within the short time of nine hours. 


later injections of 


saline or sodium bicarbonate. 
Of incidental interest was the failure of acid 
The 
volume of the hindquarters from 1050 to 
1625 ce. 


to prevent leg edema. increase of 


during three and one-half hours 


of acid injections must have withdrawn 


considerable sodium from the blood, and the 
volume is comparable with the further in- 
crease to 2300 ce, during the ensuing four 


TABLE 7, 


Hemato 


Procedure; Condition crit, % 


Blood pressure 110 mm. 

Graded bleedings, total 490 ce., 
ing pressure to 40 mm, 

Pressure kept 40 to 45 mm, 
Finished reinjecting all blood; pressure 

mm, 

Three injections, each 50 ce. saline with 

0.5 ce, 0% v, 

4% Injection repeated; pressure 110 mm.; 
appears comfortable; drinks 50 cc, saline 
Three injections as before; pressure 110- 

120 mm.; comfortable; drinks 50 ce, 
saline 

Injection as before (completing 500 ec. 
saline and 5 ce, 10% HCl); pressure 110 
mm.,; venous pressure increased 

Weak; drinks 40 cc, milk; urine smoky oA 


reduc- 


Sto 3% 


Has drunk 250 cc, saline, containing 0.5 
gm. ammonium chloride 

Much stronger; refuses water and saline; 
drinks milk 


Prot., 
Gm per Vol. % C. tion 
100 Ce, 
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and one-half hours of sodium injections. 
The 


protein was also remarkable. 


freedom of the urine from blood or 


Hemorrhagic Shock.— Three controls were 
used for the milder method of Wiggers 
et al.,® namely, bleeding the dog under local 
procaine anesthesia so as to maintain arterial 
pressure of 40-45 mm. for one and one-half 
hours. Three others were prepared with the 
complete Wiggers procedure, in which the 
above-mentioned hypotension period is fol 
lowed by more bleeding to keep the pressure 
at 30-35 mm. for a final half-hour. The only 
open question was whether such animals 
might be saved by the large volumes of 
saline which were used for tourniquet shock, 
and which previous workers have not tried. 
Also, the alkalinity of some previously used 
fluids was objectionable. In hemorrhagic 
shock there is not the edema or the great 
thirst of tourniquet or burn shock. Large 
quantities of fluid given by stomach tube 
are usually vomited; therefore administra- 
tion must be chiefly by vein. The few ex- 
periments showed that no amount of saline 
can save these animals, and the most extreme 
volumes are detrimental. The deaths occur 
as usual by apnea, with excessive volume 


and dilution of blood and pulmonary en 
the 


gorgement. Otherwise, large series 


Acid-Saline for Hemorrhagic Shock in 14 Kg. Female Dog 


Blood 


Plasma Urine 


CO. Reac- Prot. NaCl, 
Me. per 
100 Ce. 


6.3 3s 


Lou 
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INFUSION SHOCK THERAPY 


published by the Wiggers group have been 
accepted as controls establishing the fatal 
character of this type of shock. 

The dog in Table 7 is illustrative of acid 
saline treatment of three animals prepared 
by the 
namely, hypotension of 40-45 mm. for 30 


above-mentioned milder method, 
minutes. In this instance the very gradual 
withdrawal and reinjection of blood actually 
lengthened the hypotension somewhat. The 
treatment 


amounts of hydrochloric acid in saline intra- 


was entirely with moderate 
venously, except for the 0.5 gm. of am- 
monium chloride by stomach at the eighth 
hour, which was probably superfluous. From 
the initial rather low level of 38 vol. %, 
the plasma bicarbonate showed the usual 
fall at the end of bleeding, but at the seventh 
hour, after five hours of acid injection, the 
plasma bicarbonate had risen in correspond- 
ence with the dog’s general improvement, 
indicating a physiological control rather than 
a mere passive store of sodium. There was 


blood 
hematocrit and plasma protein figures. The 


only slight dilution, according to 
blood pressure remained high enough for 
liberal diuresis, but there was the isosthe 


nuria which is typical of shock with ample 


fluid supply. The urine at five and one-half 


hours furnished one of the examples in this 


TABLE 


Hemato- 


Time, Hr. Procedure, Condition erit, % 


Arterial pressure 125 mm, 

Graded bleeding of 400 cc. reduced it to 
40 mm 

Additional bleeding reduced pressure 
to 30-35 mm 

Taking blood sample makes critical col- 
lapse; pressure 20 mm.; dyspnea 
Finished reinjecting blood 

Pressure 120-130 mm. 

Spaced doses totaling 350 ce. saline and 
5 ce. 10% HCl 1. v.; also 200 ce, saline 
with 2 cc. 10% HC) and | gm. ammo 
nium chloride by stomach tube 

100 ce, saline with 2 ce. 10% HC1i. v 
Deep slow hyperpnea; pressure 100 mim 
Drinks 20 cc. milk; pressure 100 mm.; 
mild hyperpnea; 

100 ec, saline with 2cc. 10% HCL. v 
Stronger; pressure 120 mm.; heart 4 
resp. 14, deep; blood in urine 

Has drunk 225 ce. saline; acts well; eats 
meat 


Oto 


Acid Saline for Hemorrhagi 


Prot., . Vol., 
Gm, per Vol. % ‘e. tion 
100 Ce 


series of clear straw color and absence of 
blood or protein after 350 ce. of saline with 
10% HCl had been injected 
The the 
hour, after 100 ce. more of the acid saline, 
The the 
I4th hour, after protein had disappeared, 


intravenously. urine at seventh 


was smoky with blood. urine at 
had the red-amber color, along with low 
specific gravity, which is usual at that stage, 
indicating pigment from blood destruction. 
Here is also one of the examples of the 
unexplained alkalinity of urine. The main 
point was the steady clinical improvement, 
in such fashion that the dog drank a little 
milk at the 7th hour, drank milk freely at 
the 14th hour, and after 24 hours was eating 
and acting normally. 

This cure by acid saline was characteristic 
of all three dogs with this form of shock, 
in contrast with the fatality with plain (or 
alkaline) saline. 

The dog in Table 7 is illustrative of three 
experiments with acid saline after the full 
Wiggers preparation (with local procaine, 
bleeding from the femoral artery to keep 
the pressure at 40-45 mm. for 30 minutes, 
30-35 The 


blood was reinfused by stages, the very first 


then at mm. for 30 minutes). 


injection raising the pressure above danger 
level. The retention of fluids by stomach was 


Shock in 10 Kg. Female Dog 


Blood 


Plasma Urine 


COs Keuc- Prot. NaCl, 


Mg. per 
100 Ce, 
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2 
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greater than in most animals of this type. 
Blood dilution was comparatively slight, ac- 
cording to hematocrit and plasma protein 
figures. The plasma bicarbonate was lowest 
at the end of bleeding, and after acid ad- 
ministration (total 550 cc. of saline with 9 
ce, of 10% HCl by vein, 200 cc. of saline 
with 2 cc. of 10% HCl 
ammonium chloride by stomach) it rose as 


and 1 gm, of 
part of the general improvement of the dog. 
Meanwhile there was moderate but not dis- 
tressed dyspnea. The urine at the sixth hour 
was faintly acid and at the ninth hour 
faintly alkaline to litmus, with the usual low 
specific gravity, thus ruling out any large 
acid excretion or adjustment of acid-base 
balance by the kidneys. Proteinuria was 
brief, but the red-amber color was present, 
as previously noted, 

The recovery of 
deceptively easy in the mere figures. The 
actual clinical condition was often alarming, 


these animals appears 


and the collapse was worse than in_ the 


previous three dogs with the milder prepara- 


tion. It is possible that this record of uni- 
form cure may be broken with larger num 
bers of animals or with slight variations of 
technique in different laboratories. 

This possibility was illustrated in two 
experiments with a still severer preparation, 
namely, bleeding to hold the pressure at 
40-45 mm. for 30 minutes and then at 30-35 
mm. for 60 minutes. These animals died 
after 13 and 16 hours, respectively, and the 
attempt to match the greater severity of 
shock with greater acid dosage merely gave 
the shorter survival. It may be significant 
that the plasma bicarbonate, instead of ris 
ing, as in the animals that recovered, con 
tinued falling to levels as low as 16 and 12 
vol. @. A physiological mechanism in regu 
lation of blood alkali again seems evident. 
Urine was scanty and bloody. The highest 
acid doses produced severe, distressed 
dyspnea and evidently increased the pulmon 
ary inflammation seen at autopsy. 

Other observations, which need not be 
detailed, showed that if the withdrawn blood 


is not reinfused, acid saline cannot save life. 
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Comment 


The experiments described above were 
summarized in a paper read before the 
American Physiological Society in New Or- 
leans, Sept. 8, 1952. After the paper had 
been accepted for publication, I withdrew it 
for reasons stated in the next two para- 
graphs. 

Causes of death —The 
organs necessarily suffers in shock, and our 


function of all 


microscopic studies '* confirmed the known 
fact of widespread congestive and degenera- 
tive changes in prolonged shock. The severer 
and more rapidly fatal the shock, the less 
severe are the morphological changes, down 
to the vanishing point. The immediate cause 
of death is vainly sought in adrenal changes 
(usually slight) or in liver congestion (often 
severe), partly because shock may kill more 
quickly than removal of either of these 
organs, and partly because the basic shock 
process is radically different from adrenal 
failure.’ Wiggers demonstrated the import- 
ant cardiac impairment, but it was early 
learned *! that after death from untreated 
shock the heart could be revived to continue 
beating with perfusion. Doth in untreated 
animals with oligemia and in fluid-treated 
animals with hypervolemia, impending death 
is averted by constantly more saline, in- 
creasing the blood dilution and cardiae load 
still further; and when the limit is reached, 
death still occurs by apnea, while the heart 
continues beating strongly for some time. 
With this invariable apneic death there is 
pulmonary congestion, and it was interpreted 
as the ultimate failure of saline therapy in 
“irreversible” shock. 
mals with the described form of tourniquet 


Since untreated ani- 


shock die within 1 to 6 hours, infection is 
excluded as a cause, and the same seems 
true when animals treated with alkali or a 
colloid (plasma or dextran) die within 12 
Since there is no external wound, 
the 


saline-treated animals surviving beyond 36 


hours. 
the same assumption was made for 
hours. But when microscopic studies became 
possible, they revealed swarming bacteria 
in the blood and tissues, especially of the 
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lungs, and smears and cultures showed many 
forms of cocci and bacilli.* Invasion from 
the intestine in the long agonal period is 
one possibility. Meanwhile antibiotics had 
become routine in the clinical treatment of 
shock patients, and some further experi 
ments which I carried out, without labora 
tory control, indicated that the saline-treated 
dogs recover permanently if they receive 
antibiotics in proper time. In other words, 
the “toxic” factor in shock, which was evi 
dent in my experiments and in those of 
others is only infection,*'*? and the position 
regarding saline treatment is stronger than 
was claimed, for, instead of merely 
lengthened survival, there is actual recovery, 
in contrast to the early deaths of animals 
treated with alkali or colloids. It is uncer- 
tain, and somewhat improbable, that infec 
tion is concerned in the hemorrhagic shock 
which Swingle called “irreversible.” 
Acidity 
dogs can recover from supposedly hopeless 


The finding that saline-treated 


antibiotics led to a 
the 
Though it was found impossible to 


shock with the aid of 


further consideration of results with 
acid, 
continue the desired experiments in order 
to settle such an important point as recom 
mendation shock 


least the existing observations are positive 


of acid in treatment, at 
and unequivocal on the remarkable tolerance 
and relative harmlessness of acid, in contrast 
to the injuriousness of the commonly used 


alkaline solutions and the fatal effect of 
maintaining theoretically normal plasma 
bicarbonate percentages severe shock. 


Further theoretical aspects may be discussed 
as follows. 

Kidney Function._-Gross hematuria usu 
ally results from the abrupt administration 
of acid saline, being less severe when it is 
given by stomach than by vein. [Everyday 
experience suggests that a mildly acid urine 
When there 


is debris of hemoglobin or other material 


will not injure the kidneys. 


to be dissolved out by alkali, this is a com 
plication which must usually be dealt with 

* Miss 
New 
cultures 


Sara Scudder, chief bacteriologist at 


York City Hospital, made the smears and 


Allen 


Keven 
with abrupt acid injections the hematuria 


after the acute shock crisis is past. 


is slight and represents mere irritation, not 
preventing as free diuresis as with admin 
istration of plain saline, and clearing up 
without residual lesions in all animals that 
Aside infusions of 
highly dilute acid, the instances in which 
ammonium chloride was given by stomach 


recover. from slow 


point to the preferred clinical method. Pro 
temuria is also the rule with any consider 
able administration of alkali, as illustrated 
with Table 2 and 


other mentioned experiments, but there is 


Hartmann solution in 
Isosthenuria is the 
rule with both acid and alkali in shock, or 


with plain saline, there being evidence of 


never gross hematuria, 


some diluting power, but never of concen 
trating power, the shock 
ligures for nonprotein nitrogen in the blood 
with acid treatment do not exceed the eleva- 
tion that is shock. 
protect against acidosis 
in the manner that might be expected. Not 
withstanding the fall of plasma bicarbonate, 


until subsides. 


usual in The profuse 


diuresis does not 


and the acid reaction which is expected in 
normal fasting animals, the reaction of the 
urine is only faintly acid, neutral, or some 
times slightly alkaline to litmus. A further 
anomaly was the strongly alkaline urine in 
some experiments with normal or subnormal 
plasma bicarbonate. The main 


present are the absence of real or lasting 


lessons at 


damage to the kidneys from reasonable acid 
administration during shock and the anuric 
influence of alkali, in contradiction to pre 
vailing ideas. 

Theory Concerning Alkali Therapy 
Since all the organic acids recommended for 
shock treatment are convertible into sodium 
bicarbonate, the present experiments are in 
agreement with the earlier condemnation of 
this compound, as well as with an unfavor 
able report on the suceinate,“* contrary to 
some former claims. The introduction of an 
analytical method for sodium bicarbonate 
was accompanied by a grandiose claim for 
it as the measure of an alleged 


“alkaline 
reserve” and a prognostic index in diabetic 
coma, 


It was universally acclaimed as an 
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epochal discovery, without a single criticism 
that 
gardless of my objections from 1920 on- 
The had 


furnished by  alveolar-air 


it was neither new nor true, and re- 


same information 


already been 
analyses, with no such exaggerated interpre- 
The claim contravened elementary 
It was 


tation. 


common knowledge, as follows: (a) 


unsound chemically, in attributing quantita- 
tive value to a mere percentage figure when 


the fluid volume was unknown but was 


known to be highly variable, thus assuming 
ability to measure the blood or body alkali 


in the oligemia of shock or diabetic coma, 
or in the same subject after rehydration, 
or in the huge cardiorenal edemas. (b) It 
was unsound physiologically, because the 
body is not a mere tank of sodium  bicar 
bonate solution, and percentages of chloride 
or other electrolytes have never been taken 
as measuring the body content. Surprising 
the 


observations *® purporting to show that so 


ly, no physiologist ever questioned 


dium bicarbonate is diffused uniformly 


through 700 ce. 
body weight, 1. ¢., 


of fluid per kilogram of 
without regard to cell 
boundaries. (¢) It was unsound clinically, 
because death in diabetic coma is due not to 
mere acid but to a specific intoxication; 
therefore the danger could not be measured 
even by a valid quantitation of alkali. Mag 
nus-Levy,*** by actual analyses, found 200 
to 300 gm. of oxybutyrie acid in the bodies 
of patients dying of coma, and Naunyn *° 
calculated that neutralization would require 
160 to 240 gm. of sodium bicarbonate. It 
has been suspected that such quantities of 
acid are produced only under the stimulus 
of alkali administration, but the bicarbonate 
dose supposedly requisite for neutralization 
In 1948, again 
without evidence of therapeutic validity, the 


would certainly be fatal. 


blood bicarbonate percentage was offered as 
the shock 


problem," particularly with reference to the 


an authoritative contribution to 


assumed benefit of alkali for kidney fune- 


tion, 


2% 
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Theory Concerning Acid Therapy 


1. Long ago, in his important observa 
tions on acapnia, Henderson *! explained 
that when hyperpnea causes exaggerated 
expulsion of carbon dioxide from the blood, 
the neutrality which is indispensable to life 
can be preserved only by a migration of 
sodium from the blood plasma into the tissue 
cells. Accordingly, what is regularly called 
respiratory “acidosis” is actually a tissue 
alkalosis, the effect of which is seen when 
mere forced breathing brings on tetany and 
31-36 


loss of consciousness. This condition is 


exaggerated in the type of experiments 
shown here, in which the lowering of plasma 
bicarbonate by the hyperpnea of hemorrhage 
is combated by sodium bicarbonate injec 
tions, with the result of fatal alkalosis while 
the plasma bicarbonate is still normal or 
subnormal. Increased pulmonary ventilation 
The 


intense hyperpnea of hemorrhagic shock 


is evident in severe traumatic shock. 
comes on so rapidly that the fall of plasma 
bicarbonate could not be due to acid pro 
duction and must represent migration of 
Yet for both these 
conditions includes administration of alka 


sodium. the treatment 
line fluids on the basis of plasma bicarbonate 
percentages, a procedure which guarantees 
death in severe experimental shock. 

2. The heavy morphine dosage necessary 
to stupefy cats and dogs creates anoxia, and 
presumably formation of acid suboxidation 
products, as in shock, but the narcotic re 
duction of COz discharge makes a compen 
satory elevation of plasma  bicarbonate.** 
On the other hand, the acid production in 
shock can searcely compare with the produc 
tion in diabetic acidosis at the same level 
of plasma bicarbonate. These comparisons 
strengthen the belief that the acid production 
in shock does not seriously overtax the 
body’s neutralizing power, but that chiefly 
acapnia is accompanied by a tissue alkalosis, 
which may be relieved by acid, according to 
theory as well as experiments. 

3. While an production of 
amino and keto acids is clearly a result of 
anoxic injury, particularly in the liver, it 


increased 


Vol. 75, August, 1957 


/ 
We 
é 


INFUSION SHOCK THERAPY 


may at the same time be an automatic part 
of the defense. The policy of one school of 
therapy is to oppose natural reactions. An 
shocked pa- 


tients, defeating the natural tendency to a 


example is the warming of 


fali of temperature and metabolism, and 
thus increasing anoxia and mortality, where 
as the opposite course, of assisting the nat 
ural process, reduces the need for oxygen 
and favors survival. Though death in shock 
is due specifically to anoxia, the reports of 
therapeutic administration of oxygen, by 
indi 
My 


own unpublished results were negative with 


inhalation or intravascular infusion, 


cate only trivial or doubtful benefit. 


these methods, as well as with infusion into 
a portal tributary with a view to oxygenating 
the liver, and with a plastic tube passed from 
the carotid down into the abdominal aorta so 
as to administer oxygen directly to the in 
jured legs. Since all 
increasing oxygenation have been baffled, 


other attempts at 
help may be found in acid, because it stimu 
lates hyperpnea, and presumably the oxygen 
intake, and, furthermore, favors dissocia 
tion of oxyhemoglobin, with resulting re 


the Alkali 


opposes both these processes. Thus, insofar 


lease of oxygen to tissues. 
as acidosis exists in shock, its effect may be 
protective; and the further protection by 
acid and injury by alkali may be explained. 

4. It has been necessary elsewhere ® to 
dispel the strangely prevalent delusion that 
the danger in shock is oligemia and_ that 
colloid fluids are necessary to overcome it. 
Actually, in infusion treatments the danger 
is hypervolemia and pulmonary congestion, 
and it is easily shown in dogs that saline not 
only maintains full circulatory volume but 
also creates the least congestive danger. All 
the edema of 


kinds of infusions increase 


injured tissues. Physicians recognize alkali 
as favoring fluid retention and acid as favor- 
ing its elimination. It can be recalled that 
the observed diuretic effects in these experi 
ments conformed to this law. Speculation is 
open on whether there may be a still deeper 
influence upon entrance of sodium and exit 
of potassium through cell membranes. 


Allen 


5. The alkaline reaction of the saliva, and 
occasionally of the urine, suggested that the 
plasma bicarbonate often does not corre 
spond to pH shifts in the blood. According 
to the Root-Gregersen findings,*” fixed base 
exceeds total anions in normal blood, and 
this preponderance is increased in shock, 
On the face of it this is a blood alkalosis, 
and the apparent acidosis was explained 
only on the pure assumption of the presence 
of an unknown acid. Such an acid might 
be conceived as a shock toxin, or as part of 
a defensive effort favoring release of oxy 
gen. The replacement of an organic acid 
by a simple mineral acid may have physio 
logical consequences, which in the present 
experiments have appeared to be beneficial. 


Application to Diabetic Coma 


Contrary to the original assumption of 
Walter and Stadelmann a century ago, dia 
betic coma is not a simple acid poisoning. 
coma is not cured by alka; and, 
though credited 
with deferring the onset for a brief period, 


sodium bicarbonate was 
it is now an interesting question whether 
sodium chloride might have been better. 1 
may have been first in noting, briefly, the 
the 


those of shock. Kussmaul breathing appears 


resemblance of terminal symptoms to 
precisely adapted to Auspumpung of carbon 
dioxide, and henee to respiratory “acidosis.” 
Therefore, notwithstanding the undoubted 
the 


may for the first time suggest a possible 


acid production, present experiments 
rational foundation for Joslin’s clinical con 
tention of the harmfulness of sodium biear 
bonate. Since anuria is one of the gravest 
complications of coma, the prevailing idea 
of acid injury of the kidney may be com 
pared with the anuria with alkali and the 
diuresis with acid in shock experiments. 
There is at present no explanation of the 
great reduction of ketosis with certain kid 
4749 or of the imitation of Kuss 
maul breathing with alkali intoxication, 


ney lesions 


Remark 


A recent paper™ from the National 


Institutes of Health furnishes clinical con 
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firmation of the fact that saline is fully as 
efficacious as plasma or other colloids in 
therapy of burn shock, but it also illustrates 
how alkalinity has become a routine feature 
of saline solutions in clinical and experi- 
mental use. It is noticeable that this practice 
is not supported by a single test demon- 
strating the benefit of alkali, but is a pure 
assumption, based chiefly on the concept 
that the plasma bicarbonate percentage is a 
measure of the sodium content of the body, 
which was a transparent absurdity from the 
outset. The fixity of ideas is such that a 
suggestion of preference for acid against 
alkali will arouse as much apprehension as 
was formerly aroused by reduced tissue 
temperature. The challenge to current ideas 
on reaction is so revolutionary large 
fields of medicine and surgery that any in 
vestigator would desire positive support for 
The 


blocking continuation of this research have 


such an isolated position, obstacles 
proved insuperable, and after five years of 
delay there has remained only a choice be 
tween silence and a statement of deductions 
from limited experiments. 


Summary and Conclusions 


The confusion created by the considerable 
benefit of any sodium salt solution in shock 
necessitates using severe shock for accurate 
comparisons, The fatal effect of the custo 
alkaline 


rhagic or traumatic shock is indicative of 


mary solutions in severe hemor 
less obvious harm in milder shock and of 
the need to discontinue this clinical practice. 

The assumption of the plasma bicarbonate 
percentage as the measure of a supposed 
“alkaline reserve,” a concept: which never 
had any scientific foundation, is disproved 
experimentally, latal alkalosis can exist with 
concentrations within 


plasma bicarbonate 


normal limits. On the other hand, the re 
duced plasma bicarbonate values in’ shock 
are misleading, since in dogs with severe 
hemorrhagic or tourniquet shock the main 
tenance of these values up to the theoretical 
normal level with the clinically recommended 


alkaline solutions guarantees death 
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The present work is a rehabilitation of 
the chlorine ion, after the exclusive attention 
heretofore given to the beneficial sodium ion. 
furthermore, while sodium without chlorine 
is harmful to the extent stated, theoretical 
and experimental evidence is suggested for 
the possible value of chlorine without so- 
The 


fewness of experiments necessitates post 


dium, namely, in hydrochloric acid. 


poning a decision on the recommendation 
shock if the 


impression of benefit should be found erro 


of acid in treatment. Even 
neous, the excellent tolerance of considerable 


quantities of acid, in contrast to the harm 


fulness of alkali, in a condition universally 


classed as an acidosis is still a striking phe- 


nomenon. Sodium chloride and its com 


ponents are specific in shock treatment, as 
The 


ramifications of the problem in diabetes 


against all other molecules or atoms. 
and other fields invite further investigation. 
1031 Fifth Ave. (28). 
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Implantation of Plastics in the Breast 


Complications in a Case 


LIEUT. COL. HAROLD F. HAMIT (MC), U. S. Army 


Indications for increasing the size of “un- 
derdeveloped” human female breasts by the 
operation known as “breast plasty,” which is 
the 
sponges behind the breasts, are somewhat 


deseribed as implantation of plastic 
nebulously stated in the medical literature, 
but the procedure may be indicated for (1) 
the relief of psychic disturbances, actual or 
potential, presumably caused by possession 
of hypoplastic breasts; (2) the increase of 
social 

(1) 


breast mass for other reasons, e. g., 


or economic, or (3) combinations of 


and (2). 

Most advocates of “breast plasty,” writing 
in both the lay and the medical press, appear 
to claim relief of psychic disturbances as 
an indication for operating. Pangman and 
Wallace! reported upon 400 such implants 
in selected cases, some of which were ap 
parently done for hypoplasia and others fol 
lowing mastectomy. They stated that their 
patients were uniformly pleased. In ques 
tionnaires sent to their patients, all but one 
replied that they would have the operation 
done if they had the choice again and that 
they would recommend it to their friends, 
Nearly all commented upon her greatly in 
Gillet 
advocated the operation and illustrated sey 


creased morale, enthusiastically 
eral cases of excellent results, denying that 
serious complications occurred stating 
that the prostheses were well tolerated. 
Contraindications to this operation are 
ill-defined 
stantiated by reports of complications or 


likewise and are not well sub 
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other difficulties, which would appear to 


include the following: 
1. Immediate complications 
(a) Infection 
(b) Drainage 
Late complications 
(a) Possible carcinogenic properties of some 
plastic materials 
(hb) Increasing firmness of the plastic sponge 
with concomitant increasing dissimilarity 
to breast tissue 
(c) Development of draining sinuses 
(d) Disruption of breast function or appear 
ance 
Any of the above may necessitate further 
surgery. 
Kiskadden * stated that 


fection and drainage occurred with early 


considerable in- 


attempts to increase breast mass by implant 
ing plastics and that this necessitated the 
removal of many of the implants. Pangman 
and Wallace reported that when they were 
using plain polyvinyl formalinized (Ivalon) 
sponges as implants drainage 
after a large percentage of the operations 


developed 


and over 10% of the sponges had to be 
removed because of this. When they sub 
stituted compound sponges composed of an 
outer shell of spongy plastic and a water 
impervious inner sponge, their results were 
more satisfactory. 

The carcinogenic properties of plastics 
being implanted in humans are simply un 
determined. To the best of my knowledge, 
no case of malignancy attributable to im 
planted plastics has yet been reported in 
humans. The first malignancy 
credited to plastic material embedded in 
animals that of Turner * 
(1941), who reported the development of 


case of 
appears to be 


sarcomas at the sites of implantation of 
Bakelite disks in rats. 


high 
Dy 
i 


The Oppenheimers and Stout ® made the 
chance observation that sarcomas developed 
around cellophane about two years after 
this material was used to wrap the kidneys 
of rats being used in hypertension experi- 
ments. This group of investigators *? fol- 
lowed their observation with experiments to 
determine the carcinogenic properties of 
different plastics in various animals. Every 
one of 14 plastics tested proved to be carci- 
nogenic in rodents, the incidence of malig- 
nancy varying from 4.5% to 45.4% with 
the plastic tested. The highest 
occurred with cellophane B, that of Silastic 


incidence 


(a silicone material) (40%) and of poly- 
vinyl chloride (38.69%) following closely, 
Malignant tumors developed in 18.4% of 
the rats in which especially prepared and 
highly purified polyethylene (without plasti 
cizer) was implanted. 

In 1955 the Oppenheimer group’ re 
ported upon further experiments of this 
type. A wider variety of plastics, and also 
different forms of a given plastic, e. g., film, 
perforated film, and fabric, were embedded, 
and again malignant tumors formed around 
every kind of plastic tested, the only excep- 
tions being a few instances in which no 
tumors were found around the fabric form 
of a plastic. The highest incidence of malig- 
nancy occurred 
(46.1%). Implants of polyvinyl formalin 
ized sponge resulted in three malignant tu- 
mors in 34 rats (8.8 ); these tumors were 
found 567 to 857 days after implantation of 
the sponges. These investigators stated that 
the only property which all of the materials 
tested had in common was that of being a 
polymer. 


with cellophane C film 


Druckrey and Schmahl ® also found devel- 
opment of sarcomas around polyethylene, 
polyamide, and polysterol polymers about 
18 months after these substances were em- 
bedded intraperitoneally and subcutaneously 
in rats. They stated that these tumors 
metastasized and that the process was irre- 


versible. 
On the other hand, Schubert and Uhl 
mann'® implanted synthetic polyamide 
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materials intraperitoneally and subeutane 
ously in 211 healthy rats and found only 
2 local sarcomas at the sites of implantation 
after 25 to 32 months. During the period 
of observation, several spontaneous benign 
and malignant tumors not associated with 
implants developed in their group of rats. 
They concluded that the occurrence of tu 
mors around implants of plastics in rats is 
not significantly greater than the natural 
occurrence of tumors elsewhere and pointed 
out that the mesenchymal tissues of the rat 
frequently show spontaneous malignant 
changes. 

Grindlay and Waugh !! performed 37 ex 
perimental implantations of — polyvinyl 
sponges in 28 dogs and found no malignaney 
around the sponges 2 to 18 months after 
implantation. They warned that long-term 
experiments must be conducted before poly 
vinyl sponge could be given unqualified 


re 


experiments 


approval for clinical use and 


srown conducted similar 
with polyvinyl alcohol sponges in 50 mice 
and observed no malignaney developing over 
a 10-month period. 

In the light of the experience of Turner, 
the Oppenheimer group, and Druckrey and 
Schmahl, it would seem that the periods of 
observation of Grindlay and Waugh and of 
Moore and Brown may have been somewhat 
too brief to warrant any definite conclusions 
regarding the carcinogenic potentialities of 
polyvinyl sponge. The Oppenheimers sug 
gested that the 2-year period required for 
development of tumors in their rats might 
represent an equivalent of 10 to 15 years in 
humans. 

The original thought and hope that plastic 
sponges implanted behind breasts would re 
tain their resiliency and soft consistency, 
Kiskadden wishful 


thinking. Experience has shown that spongy 


states, were based on 
plastic material becomes impregnated with 
granulation and fibrous tissue and contracts 
to form a hard mass. Grindlay and Waugh 
found that polyvinyl sponges implanted in 
dogs developed a firmness approximating 
that of fibrous tissue and that the sponges 
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contained connective tissue and blood ves- 


sels. Moore and Brown observed that poly- 


vinyl sponges became quite firm six months 
after they were implanted in mice. Pang 
man and Wallace reported that their early 
implanted simple sponges became firm to 
hard and that shrinkage of from 25% to 
75% of the original volume of the sponge 
occurred; the degree of firmness was pro- 
portional to the degree of shrinkage. 

Other complications which suggest that 
this operation may be ill-advised are illus- 
trated in the following case report. 


Report of a Case * 


History.-A_ 22-year-old white, married, nulli- 
gravid woman stated that she went to a doctor 

She stated that 
during his examination the doctor noted that her 
breasts were somewhat underdeveloped and “talked 
me into having them built up with plastic material.” 
In June, 1954, plastic sponges were implanted be 
hind each of 


vecause of a “g-y-n condition, 


her breasts. Except for a sensation 
and firmness in both 
breasts, she was pleased with the results of the 
operation until June, 1955, when a “red spot” ap 
peared on the skin of her left breast. Two months 
later the “red spot” broke down and “pus” began 


of increasing heaviness 


to drain from the opening in the skin 


E-xammation.—The patient was a well-developed, 


well-nourished, young white woman who did not 


appear ill. There was a sinus opening about 1 em 
in diameter on the upper, inner quadrant of the 
left breast (Fig. 1) 
by a l cm 
thin, 


The opening was surrounded 
thin, skin. A 


drained from the 


areola of bluish-red 
sinus 
opening, and this drainage could be greatly in 
Neither 
Bits of 


purulent material 


creased by squeezing the breast gently 


the lesion nor the breast was painful 


material resembling bread crumbs could be ex 


tracted from the sinus tract in seemingly limitless 
quantities with a fine hemostat. Palpation revealed 
large, well-defined, biscuit-shaped, freely movable 
masses of firm, but somewhat resilient, consistency 
behind both breasts. The mass on the left appeared 
skin around the 


semicircular surgical 


to the discolored 
Well-healed 
were noted in both inferior pectomammary 
folds No 


abnormal laboratory findings were noted 


to be attached 


sinus opening 
scars 
other and no 


physical abnormalities 


Treatment. Uaving no previous experience with 
similar cases, we resorted to the tenets of the basic 
surgical principle that no sinus containing a foreign 


*-From the Surgical Service, U. S. Army Hos- 


pital, Fort Hood, Texas 
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Fig. 1.—Preoperative photograph of breasts of 
patient, showing sinus opening in left breast. 


hody is likely to heal until the foreign body is 
removed, 

On Aug. 31, 1955, the procedure of approaching 
the foreign body through the old operative incision, 
which seemed logical, 
under 


was performed with the 
The 


sponge was easily identified, well circumscribed in 


patient general anesthesia. plastic 
2), and was freed 
from the surrounding tissue with ease by 
bined blunt and sharp dissection 


areola 


a mass of fibrous tissue (big 
com- 
At the discolored 
skin 
sponge, and 
this 
The wound was considered contaminated and 


around the sinus opening, the was 


to the 
fibrous 


found to be attached directly 


the sponge was devoid of tissue in 
area. 
was lined with dry, fine-mesh gauze and left un- 
sutured, The wound appeared to be clean on Sept. 
8, and, with the patient again under general anes- 
thesia, it was carefully débrided and sutured. It 
healed uneventfully, and the 


charged from the hospital on Sept 


patient was dis 
12, with instruc- 
tions to return to the outpatient surgical clinic for 


removal of her sutures and follow-up observation. 


Fig. 2.—Photograph of cross section of one of 
the prostheses removed from the breasts of the 
patient 
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Before being discharged, the patient requested 
that the remaining prosthesis be removed from her 
right breast. 
this 


She gave the following reasons for 
(1) She was “lopsided”; (2) she 
feared a complication in the right breast similar 
to that which had occurred in the left; (3) she 
desired 


request : 


and expected to become pregnant and 
feared some difficulty with the right breast if the 
prosthesis were left in place and she did become 
pregnant, and (4) mammary prominence no longer 
appealed to her vanity. It was deemed prudent to 
defer removal of the prosthesis from her right 
breast until it could be ascertained that her lefy 
breast was likely to remain healed and free from 
infection 

When she returned to the clinic, the wound in 
the left breast had remained clean and well healed 
fluid 


This could 


However, a discharge of serosanguineous 
from the right nipple was discovered 


be greatly increased by gentle pressure on the 


breast. She was readmitted to the hospital, and 
the prosthesis was removed from the right breast 


in precisely the same manner as that in which the 


Fig. 3.—Photomicrograph at low magnification, 
showing the junction of the plastic sponge and the 
breast tissue. Marked infiltration of the plastic 
material by fibrous connective tissue and giant 
cells The illusion gained from the gross speci 
men (Fig. 2) of a capsule around the plastic 
material is dispelled by noting that this capsule is 
actually an infiltration 
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removed from the left breast A 


had 


sinus tract lined with gelatinous granulation tissue 


one been 
was found running from the depths of the plastic 
sponge through the natural breast to the nipple 
She made an uneventful recovery from this second 
operation 
Pathology 
breasts 


from the 
The 


pathologist's interpretation of the specimen trom 


removed 


The 


similar in pathologic 


specimens 
were details 
the right breast is summarized as follows 

consisted of an ovoid 
The 


surface was fibrous in nature and rough in ap- 


“Grossly, the specimen 


mass, measuring &.2%*5.7*2.8 ecm external 
material of 
The 


rim of 


pearance Section revealed a spongy 


light color, resembling bread on cut surface 
was surrounded by a 


spongy material 


granulomatous tissue, measuring approximately 
0.7 cm. in thickness 
“Microscopically, sections of the tissue revealed 


The 


body was trabecular in appearance, basophilic on 


a marked foreign-body reaction foreign 


staining and superficially, im certain areas, re- 


sembled a fungus growth. Surrounding these for- 


eign bodies was a marked granulomatous reaction, 


Fig. 4.—Photomicrograph at high magnification 
of section taken from the depth of the plastic mm 
plant, showing foreign-body reaction with numer 
ous multinucleated giant cells of various sizes and 
a rather severe chronic inflammatory reaction with 
lymphocytes and plasma cells 
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with diffuse infiltration by large and small foreign 


body cells of the multinucleated type. The small 


margin of collagenous tissue surrounding the 


foreign body was also infiltrated with plasma cells, 
lymphocytes, and 


polymorphonuclear leukocytes 


No evidence of malignancy was seen. A_ small 
amount of breast parenchyma was noted on the 
edge of the tissue” 3 and 4) 

Follow-Up The 


mained well and the wounds are well healed. At 


( Figs 
Observation patient has re- 
one of her follow-up visits she expressed vague 
anxieties, and possibly a guilt complex, over having 
had the plastic these 


sponges implanted. One of 


manifestations was in the form of an inquiry as 


to whether or not she was more likely to contract 


cancer of the breast for having had the plastic 
sponges implanted, a possibility which I had never 
suggested to her. The other outstanding inquiry 
was whether or not the original operation could 
have had any influence upon her apparent inability 
to become pregnant, She was reassured with nega 
tive answers to both these inquiries, the second 


with considerable more certainty than the first 


Comment 


It is believed that this patient is suffering 
from vague anxieties and possible guilt com- 
plexes as the result of undergoing “breast 
plasty” and that these are at least equal in 
magnitude to any psychic disturbances 
which she may have suffered from “hypo- 
plastic” breasts. She has undergone the 
considerable inconvenience and expense of 
two subsequent hospitalizations and four 
operations under general anesthesia as a 
direct result of the original operation, Her 


breasts are probably less attractive than be- 


fore the “breast plasty.” The possibility of 


increased hazard of malignaney and of diffi- 
culty in the events of pregnancy and lacta- 
tion the The person who 
performed the “breast plasty” is believed 


lies in future. 
to be unaware of the complications which 
developed in his patient 12 to 15 months 
after the operation. 


Summary 


A partial review of the rather scanty 
professional literature regarding the implan- 
tation of plastic materials in underdeveloped 


human female breasts and some other 
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mammalian tissues is conducted. Various 
opinions regarding the propriety of the 
operation known as “breast plasty” are re- 
iterated. The problem of the potential carci- 
nogenicity of plastic materials implanted in 
mammalian tissue is reviewed and discussed 
briefly. A case report illustrating certain 
late complications of “breast plasty” and the 
methods used in the management of these 
difficulties are presented. 

Col. Howard A. Van Auken, Chief of the 
Laboratory Service, Fitzsimmons Army Hospital, 
Denver, furnished the photomicrographs, and Lieut. 
Charles EF, Strickland (MC), U. S. Army, for- 
merly Chief of the Laboratory, U. S. Army Hos- 
pital, Fort Hood, Texas, and personnel of the 
Fourth Army Area Laboratory, Fort Sam Hous- 
ton, San Antonio, Texas, supplied the remaining 
photographs and made the pathological interpreta 
tion of the tissue 

The Office, 
Building, Washington 25, D. C 


Surgeon General's Main Navy 
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Studies on the Physiology of the Gastric Antrum 


Lffect of Antrum Resection on Secretion of Gastric Juice from the Isolated 


Stomach 


WERZL RAGINS, M.D.; STANLEY P. RIGLER, M.D.; SHIRL O. EVANS, M.D.; JACK D. McCARTHY, M.D., 


and LESTER R. DRAGSTEDT, M.D., Ph.D., Chicago 


Recent studies from this laboratory, as 
well as elsewhere, have demonstrated that 
the antrum of the stomach is an important 
endocrine organ, distinct in function from 
other parts of the gastrointestinal tract. An 
understanding of the endocrine function of 
the antrum secretion 
should be helpful in the surgical treatment 


and of its external 
of peptic uleer and provide a more complete 
understanding of the physiology of gastric 
secretion, In the total gastric pouch, the 
antrum is isolated from contact with food 
or distending stimuli and is continually 
bathed in the undiluted acid gastric secretion 
of the fundus, In a previous study from 
this laboratory it was concluded that in this 
situation the antrum is quiescent.'” Removal 
of the antrum from the isolated stomach and 
its transplantation to the duodenum or to 
the transverse colon as a diverticulum caused 
a tremendous augmentation in gastric secre- 
tion. This stimulation in gastric secretion 
disappeared when the transplanted antrum 
was excised. In subsequent studies, how- 
ever,’ it was found that the application of 
acid to the antrum mucosa inhibited gastric 
secretion from the fundus. It was aceord- 
ingly possible that the acid secretion in the 
isolated stomach coming in contact with the 
antrum mucosa might exert a continuing 
inhibition of secretion, and if this were true, 
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removal of the antrum should result in an 
increase in acid output from the fundus. 
In addition to this possibility, it is known 
that the antrum mucosa secretes a mucilagi- 
nous, faintly alkaline secretion with con- 
siderable buffering capacity for hydrochloric 
acid, The significance of this neutralizing 
effect of the secretions of the gastric antrum 
For these 
reasons, the present experiments were de- 
vised to determine quantitatively the effect 
of excision of the gastric antrum on the 


has not been fully determined. 


secretion of gastric juice in the totally iso- 
lated stomach. 


Experimental Procedure 


Healthy, adult mongrel dogs were used, and all 
operations were performed with the animal under 
general with the aseptic 
In the first group 15 dogs were pre- 
pared with totally isolated stomach pouches with 
vagus innervation preserved (Dragstedt pouch). 


anesthesia and usual 


precautions. 


In the second group, of three dogs, vagus-in- 
nervated total 


as before, but in addition the splanchnic nerve 


stomach pouches were prepared 


on both sides was excised. In the third group, 
total pouches 
without vagus innervation (Lim-Ivy type) were 


prepared. 


of three dogs, isolated stomach 


Quantitative collections of all gastric 


juice secreted by these isolated pouches 
stainless _ steel 
cannulae and rubber bladders, as previously de- 
scribed. After 


and 


were secured by means. of 
studies on the 
of the 


from the intact pouches, the antrum was resected 


suitable control 


volume acid concentration secretion 


and the studies repeated. In addition to these 24- 
hour daily collections of gastric juice, in some 
cases the pouches were subjected to quantitative 
insulin and histamine tests both before and after 
The 


latter tests will he discussed separately 


the antrum was removed data from these 


Ais 
Sag 
may 
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Results 


1. Effect of Antrum Resection on Daily 
Twenty-Four-Hour Secretion from a Vagus- 
Innervated Total Pouch.—Total 
stomach pouches with intact vagus nerves 


Gastric 


were prepared in 15 dogs by the method of 
Dragstedt and Ellis.* Gastrointestinal con- 
tinuity was reestablished by an esophagoduo- 
denostomy. After recovery from the opera- 
tion the presence of intact vagus innervation 
was established by a positive response to in- 
sulin hypoglycemia. The animals were fed a 
daily diet of horse meat, kennel mix, and 300 
ce. of milk. Electrolyte balance was maintain- 
ed by the addition of sodium chloride to the 
food. All of the animals in this series re- 
mained in good health and as a rule main- 
tained their weights. 
Quantitative 24-hour collections of gastric 


preoperative body 


secretion were made in rubber football blad- 
ders attached to stainless steel gastric can 


nulae. The free acid was titrated using 


Topfer’s reagent, and the results were ex 
pressed in clinical units. The hydrochloric 
acid output, in milliequivalents, was calcu 
lated by multiplying the volume, in liters, 


of Antrum Resection on 


from an Innervated 


Intact total pouch 
Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 


D301 
1304 
D315 
D416 
1425 
D626 
1630 
Intact total pouch 


Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 


D647 
1648 


D650 
Intact total pouch 
Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 


D764 
D785 


D786 


D840 
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No. of 
Collections 


by the free acid, in clinical units. The re- 
sults are expressed in milliequivalents of 
hydrochloric acid and percent of the control 
secretion of the intact pouch. After a con- 
trol period of 4 to Il weeks, the antrum 
was resected from the pouch. Great care 
was taken not to injure the vagus nerves 
at the time of surgery, and after recovery 
from the antrectomy preservation of the 
vagus nerves was verified by a positive in- 
sulin test. The secretory studies were then 
repeated. 

It is difficult to define accurately the 
boundaries of the antrum in the living intact 
stomach, and especially difficult to determine 
the limits of the antrum in a previously con- 
structed total gastric pouch. The weights 
of mucosa resected as antrum varied in this 
series from 7.2 to 22.4 gm., and the relative 
proportion of the antrum to the total amount 
of gastric mucosa varied from 10 to 190%. 
The total amount of gastric mucosa was 
determined by weighing the amount of mu- 
cosa remaining in the pouch when it was 
eventually removed. Thus it is quite possible 


that a varying amount of acid-seereting cells 


Mean Twenty-Four-Hour Daily 
Total Gastric Pouch 


Secretion 


Per Cent 
of Control 
Secretion 


Volume, 
Ce. 


Fr 
CL 


HCl, mEq. 
30 473 { 
404 42 
30 43s 
232 
2s 200 
35 an 

4h 
20 
253 
257 
a7 
71s 
710 
37 
316 
45 
2 
7 Zi 

$25 
735 

445 

471 
75 


7 


Ww 


{ 

100 
100 
“4 
100 
100 
73 
70 
100 
116 
100 
70 
100 
100 
loo 
125 
100 
231 
| 
7 
= : 


Antrectomized 


Fig. 1.—Effect of antrum resection on the mean 
24-hour daily secretion from an innervated total 
gastric pouch (15 dogs) 


may have been removed at this operation. 
This problem was minimized in several of 
the dogs by marking the estimated limits of 
the antrum with black silk sutures at the 
original operation, 

Table 1. In 
9 of the 15 dogs the hydrochloric acid output 
decreased from 9% to 56% of the control 


The data are summarized in 


secretion. Each of these dogs exhibited a 
decrease in the volume of gastric juice pro 
duced, In five animals there was a decrease 
in the concentration of free acid, while in 
four there was either no change or a slight 
increase, In the remaining six dogs there 
actual the amount of 
hydrochloric acid, from 1% to 
59% In all of these 


animals there was an increase in the concen 


was an increase in 
varying 


of the control level. 


tration of free hydrochloric acid. Vive dogs 
displayed a concomitant increase in the vol 
ume of gastric juice, while in one there was 
a slight decrease in volume. 

Whether the acid output rose or fell was 
mainly a reflection of the volume. Thus the 
average change in volume in the dogs show 
ing a decrease in 

28%, while the 


acid production was 


free-acid-concentration 


Taster 2 
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change was —0.7%. To a less extent this 

yas true in those six dogs showing an in- 
These data are 
summarized graphically in Figure 1. Sta- 
tistical analysis of these data using the “tf” 
test reveals that there is no significant differ- 
ence in the milliequivalents of HCI output 
before and after antrum resection. 

2. Effect of Antrum Resection on Daily 
Twenty-Four-Hour Secretion from a Va- 
gus-Innervated Total Gastric Pouch in Sym- 
pathectomized Dogs.—-\n three animals the 
sympathetic nerves on both sides from Th6 


crease in acid secretion. 


down to include the splanchnic nerves were 
Vagus-innervated total 
gastric pouches were prepared in these ani- 


previously divided. 


mals, and they were studied in the same 
fashion as that described above. [xcision 
of the antrum resulted in a slight fall in 
both the volume and the free-acid output. 
The data are summarized in Table 2. Again, 
the differences shown are not. statistically 
significant. 

3. Effect of Antrum Resection on Daily 
Twenty-Four-Hour Secretion from a Vagus- 
Denervated Total Gastric Pouch.-\n three 
dogs total gastric pouches were prepared 
as above except that the vagus nerves to the 
stomach were divided. After excision of 
the antrum there was no change in volume 
or total-acid output in one dog, a_ slight 
increase in one, and a slight decrease in the 
third. 
significant. 
Table 3. 

4. Effect of Antrum Resection on Secre 
tory Response of a Vagus-Innervated Total 
Gastric Pouch to Insulin Hypoglycemia. 
the 
fasted for 24 hours and were then given a 


These changes are not. statistically 


The data are summarized in 


In these experiments animals were 


Effect of Antrum Resection on Mean Twenty-Four-Hour Daily Secretion 


from a Vagus-Innervated Sympathectomized Total Gastric Pouch 


f Intact total pouch 

| Antrectomized pouch 

{ Intact total pouch 

| Antrectomized pouch 
Intact total pouch 
Antrectomized pouch 


No. of 
Collections 


Per Cent 
of Control 


Volume, 
Ye. Secretion 


Free HCI, 

Cl. U. HCl, mEq. 
101 100 
39 433 92 40 82 
47 408 1i8 48 100 
20 338 79 
36 630 1M 100 
31 509 124 63 74 


24 
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J Intaey Ivy pouch 


D034 | Antrectomized Ivy pouch 
f{ Intaet Ivy pouch 

Det | Antrectomized Ivy pouch 

1967 f Intact Ivy pouch 


TasLe 3.—Effect of Antrum Resection on Mean Twenty-Four-Hour Daily Secretion 
from a Vagus-Denervated Total Gastric Pouch (luy Pouch) 


Per Cent 


No, of Volume, Free HCI, of Control 
Collections Ye. Hcl, mEq Secretion 
50 155 61 9.1 100 
50 lay 61 9.1 100 
40 212 11.7 100 
40 145 65 9.7 Sd 
40 263 65 16.8 100 
110 261 22.2 132 


| Antrectomized Ivy pouch 


TABLE 4 


D315 { Intact total pouch 
Antrectomized pouch 
pas 
{ Kntrectomised pouch 
Kntrectomized pouch 
Kntrectomized pouch 
Antrectomised pouch 
D650 { Kntrectomized pouch 
pres Kntrectomnized pouch 
p75 Kntreetomized pouch 
Intact total pouch 


\ Antrectomized pouch 


dose of 10 units of regular insulin intra 


venously. The gastric secretion was col- 
lected for 100 minutes. Usually the control 
free acid. 
These results of the tests are summarized 


secretion contained little or no 


in Table 4 and graphed in Figure 2. In 5 
104 

= Intact 


7 4 
6 4 
5 


44 


MeQ OF HCI 


34 
24 
14 


0 4 

Fig Effect of antrum resection on the mean 
response of a total innervated gastric pouch to a 
quantitative insulin test (10 dogs) 


? 
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Effect of Antrum Resection on Mean Response of a Total Innervated 
Gastric Pouch to a Quantitatwe Insulin Test 


Per Cent 


No. of Volume, Free Acid, of Control 
Tests Ce. ch HCl, mEq. Secretion 
5 Os 108 74 100 
5 50 5.0 
2 27 4s 1.30 100 
2 22 75 1.63 125 
2 4.2 100 
2 102 59 140 
2 oo sy” 59 100 
2 SS 118 10.2 173 
2 50 110 54 100 
2 26 2.0 
2 52 71 4.7 100 
2 34 30 71 
2 52 11S 6.0 100 
2 26 wo 2.3 Bi) 
2 28 72 2.2 100 
3 115 3.6 164 
4 SY 110 us 100 
2 Ss 125 10.6 
2 » 109 5.5 100 
1 $3 71 2.3 42 


of the 10 animals there was an increase of 


up to 73% in the secretory response to in- 
sulin hypoglycemia after removal of the 
antrum, and in 5 animals there was a de 
crease of up to 64% after antrectomy. There 
was great the 


and in 


variation in individual re 


sponses both in volume free-acid 
output in all the dogs, both before and after 
antrectomy, and_ statistical evaluation with 
the “?” test showed no significant difference. 

5. Effect of Antrum Resection on Secre- 
tory Response of a Vagus-Innervated Total 
Gastric Pouch to Histamine 


Histamine is 
of the 
Standardization of the stim 


a potent consistent stimulus 
parietal cells. 
ulus and collection period in each dog pro 
vided another possible method of evaluating 
quantitatively the secretory ability of the 
pouch before and after of the 
antrum. Histamine was given subcutane 


ously and the gastric secretion collected for 


removal 


a period of two hours. After removal of the 
antrum the same dose of histamine was re 
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Effect of Antrum Resection on Mean Response of a Total Innervated 
Gastric Pouch to a Quantitative Histamine Test 


No. of 
Tests 


f Intact total pouch 

| Antrectomized pouch 

J Intact total pouch 

| Antrectomized pouch 

f Intact total pouch 

| Antrectomized pouch 

J Intact total pouch 

| Antrectomized pouch 

{ Intact total pouch 
Antrectomized pouch 

{ Intact total pouch 

| Antrectomized pouch 

J Intact total pouch 

| Antrectomized pouch 

J Intact total pouch 

\ Antrectomized pouch 

{ Intact total pouch 

| Antrectomized pouch 


425 
D626 
1630 
D647 
1645 


D650 


D764 


D785 


ow eo 


1840 


* Bled from pouch on day before this test 


peated. The results are expressed in milli 
equivalents and in percent of the control 
response. These responses were assumed 
to measure the maximum secretory effort 
(“secretory mass”) of the pouch, There 
was very little variation in these tests in the 
same animals. The data are summarized in 
Table 5 and summarized graphically in big 
ure 3. Eight of the nine dogs displayed an 
increase in acid output of from 1% to 830 
after removal of the antrum. The decreased 
response shown by the one dog (D785) is 
probably not significant, since this test was 
done the day after the dog bled from the 
pouch, It is significant that in seven of the 


eight dogs the increase was due to an in- 


455 
404 


CJ = intact 


357 antrectomized 


30% 
254 
20% 
15 
10 4 


MeQ OF HCI 


§ 4 
0- 


Fig. 3.—Effect of antrum resection on the mean 
response of a total innervated gastric pouch to a 
quantitative histamine test. 
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Dose Mg. 


Percent 

of Control 
HCl, mEq. Secretion 
0.2 K 4.35 100 
0.2 5.0 115 
1.0 4 36.0 100 
10 41.0 
1.0 16.3 100 
1.0 18.6 
1.0 26.4 
1.0 26.8 
1.0 14.5 
1.0 18.6 
1.0 8.95 
1.0 13.3 
0.55 2 15.1 
0.55 : 16.6 
0.55 36 33.1 
0.55 18.7 
0.55 8.9 
0.55 16.3 


Volume, 
se. 


The free-acid concentra- 
changed very little and actually 
decreased in three of the eight dogs. If the 
data are statistically analyzed after omitting 
those for D785, the increase in secretion is 
significant at the 5% level. 


crease in volume. 
tion 


Comment 


It has been demonstrated repeatedly that 
the gastric antrum can function in locations 
other than its natural one and that food is 
not for stimulation. It 


would thus not be surprising if resection 


essential antrum 
of the antrum from a vagus-innervated total 
gastric pouch produced an alteration in the 
secretory pattern, 

On the basis of present information, three 
distinet contributions to the behavior of such 
an innervated total pouch might be ascribed 
to the antrum. In the first place, a thick 
mucoid material of excellent buffering ca 
pacity is secreted by the antrum mucosa. 
Klimination of 


this would tend to 


decrease the volume of gastric juice but 


mucus 


increase its acid concentration. An increase 
in acidity was observed in the 24-hour col 
lections of gastric juice in 10 of the 15 dogs. 

In 1942 Uvynas* presented experimental 
evidence indicating that extirpation of the 
pyloric portion of the stomach or interfer 


ence with its function by cocainizing the 
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mucosa or decreasing its blood supply re- 
sulted in a diminution of the cephalic phase 
Previous this 
laboratory ® have demonstrated that removal 


of secretion. studies from 
of the antrum does not abolish the gastric 
secretory response to vagus stimulation, and 
this finding is confirmed in the present ex- 
periment. It is also clear that vagal innerva- 
tion is not required for the release of 
gastrin. Nevertheless, there is considerable 
evidence supporting the position of Uvynas 
indicating an interrelationship between the 
vagal and antrum phases of secretion. These 
data will be reported later. 

Finally, the possibility of an inhibitory 
the 
Those stimuli which are usually sufficient to 


role of antrum must be considered. 
produce antrum function and gastrin release 
are ineffective if the pH of the antrum 
environment is in the range of | to 2.7 In 
some way acid in contact with the antrum 
mucosa inhibits the release of gastrin. Re 
cently evidence has been presented suggest 
ing that under certain circumstances, 
namely, when it is bathed in an acid medium, 
the 
exerts an inhibitory effect on gastric secre- 


tion.® 


antrum elaborates a hormone which 
When one considers the possible role 
of the antrum in the total pouch, it is readily 
that the 


for the production of an inhibitory sub 


apy arent circumstances necessary 


stance might well be present. Hence, re 
moval of the antrum would allow the pouch 
to escape from this inhibiting influence. 
The data from the sympathectomized dogs 
the 
slight changes following antrum resection. 


and vagus-denervated pouches show 
In the three sympathectomized dogs a slight 
In the 


three vagus-denervated total pouches there 


decrease in secretion was observed. 


was no change in secretion following antre¢ 
tomy in one dog, a slight increase in the sec 
ond, and a slight decrease in the third. These 
data throw little added light on the problem 
of the effect of antrum resection on total 
gastric pouch secretion other than to mini 
mize the importance of vagus innervation, 
resulted in an 


Removal of the antrum 


increased secretory response to histamine 


Ragins etal 


stimulation in practically all of the experi 
ments. This is not easy to explain, since 
removal of the antrum had such a variable 
effect on the spontaneous secretion of the 
pouch. It is conceivable that the strongly 
acid environment resulting from histamine 
stimulation produced greater antrum inhibi 
tion than would be elicited by the less copi- 
Such an effect 
could be explained by the release of an 


ous spontaneous secretion. 


inhibitory substance from the antrum mu 
cosa on contact with acid. 


Summary 


(Quantitative 24-hour collections of gastric 
juice were made in dogs with vagus-inner 
vated total gastric pouches ( Dragstedt type), 
in sympathectomized dogs with similar total 
gastric pouches, and in’ vagus-denervated 
total pouches (Lim-Ivy type) before and 
after removal of the antrum. Antrum resec 
tion produced inconsistent changes in secre 
tion, 

The effect of removal of the antrum on 
the response of the vagus-innervated total 
gastric pouch to a quantitative insulin test 
was studied. The change in response was 
unpredictable. 

The vagus 
innervated total gastric pouch to a standard 


secretory response of the 
dose of histamine was markedly inereased 
after resection of the antrum. 


The University of Chicago, 950 East 59th St 
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Open Heart Surgery 


Introduction 


A participant in a panel discussion is likely to feel less inhibited than is the author of a 


formal paper 
brought 
surgery 


points were not always the same 


In this respect, the panel discussion here to be reported was successful. It 
forth offhand declarations concerning policy, decision, and technic in open-heart 
It brought forth, also, the viewpoints of both internist and surgeon, and these view- 
In addition, proponents, on the one hand, of extracorporeal 
circulation and, on the other hand, of hypothermia, spoke freely 


Two leading advocates of 


extracorporeal circulation, moreover, were at variance on several matters 


Such free exchange gave to the listeners clearer understanding than they had had of the 


views expressed 


Their perspective was improved. 


Finally, because great change in the field 


under consideration has not taken place since the discussions were held, the clarifications 


achieved will help toward solving problems of the immediate future 


Papers presented before the 1956 meeting of the 


International Society of Angiology appeared in 


the January and February issues of this journal 


Unfortunately, the material presented by — the 
panelists in their discussions at the same meeting 
was not made available for publication until a much 
later time. However, because of the value of thc 
information, the Secretary of the Society and i 
consider publication advisable even at this late date 


WALTMAN WALTERS, M.D 


Dr. Travis Winsor, Chairman, Los 


Angeles: Let us come to order, please. | 
should like to start by introducing the Mod 
erator, who, turn, will introduce the 
panel Dr. Wilfred G, Bigelow, from To 
ronto, Canada. 

Dr. Witrrep G. 
Mr. Chairman. 


To my far right, Dr. 


Bicktow: Thank you, 
John W. Kirklin, 
from the Mayo Clinic, Rochester, Minn.; 
seated next to him is Dr. C. Walton Lillehet, 
from the University of Minnesota, and next 
to him is Dr. S. Gilbert Blount Jr., from 
Denver. 

QOpen-heart surgery! This is the Cinder 
lor the last 
17 years, stimulated by the imagination of 


ella of cardiac surgery. 16 or 


Submitted for publication Mareh 5, 1957 

Surgery held at the 
Fourth Scientific Meeting of the North American 
Chapter of the International Society of Angiology, 
in Chicago, June 9, 1956 


Panel discussion on Cardiac 


The other presentations 
at this meeting were published in the January and 
February, 1957, issues of the ArcHives 
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Dr. Gibbon, many university centers in this 
country have been working on the problem 
of extracorporeal circulation as a means of 
doing open-heart surgery. 

years ago hypothermia 
loomed on the horizon as a threat to the 
heart-lung pump, and we found that with 
our present knowledge the time we could 
work in the heart was limited to from five 
to six minutes. 


Four or five 


Very recently, from the University of 
Minnesota, and from the Mayo Clinic, we 
have heard of remarkable successes with the 
think 

They 
replacing standard operations 
with a new technique still in the stage of 
development, 


use of extracorporeal circulation. 
these reports are very important. 


presuppose 


Most of you in the audience have heard 
the panelists or read their papers, and I 
think you would like the opportunity to 
question them and find out what are the 
indications and the limitations of these two 
techniques of open-heart surgery; for that 
reason we will rely principally on your 
questions, which | would urge you to bring 
forward, | shall start right out with the 
first question which has come up here: 

“What is the experience with open-heart 
surgery for aortic stenosis?” 

Do you care to say anything in answer 
to that, Dr. Kirklin? 


‘ 
: 
: 
age 


OPEN HEART SURGERY 


Dr. Joun W. Kirkiin, Rochester, Minn. : 
Yes, | should be delighted to. We have had 
no experience at all with that. 

Dr. BIGELOW: 
be interested in it? 

Dr. KIRKLIN: Yes, | am sure we should. 
The only question that comes to mind is what 


Do you think you should 


open technique one would wish to employ. 
It seems they are basically three. One is 
hypothermia; one is extracorporeal circula- 
tion with cardiac asystole, and the third is 
extracorporeal circulation with retrograde 
perfusion of the coronary arteries. 

Certainly I am reasonably satisfied in 
my own mind that closed operations for 
aortic stenosis, whether congenital or ac- 
quired, have been, by and large, not as satis- 
factory as most other intracardiac 
procedures; so I feel we should do those 
open. 

I think hypothermia is probably better, 
but this is all theory; we have had no 
experience yet. 

Dr. Bicetow: Dr. Lillehei? 

Dr. C. Warton LitLtenet, Minneapolis: 
At the University Heart Hospital I believe 
we are convinced of the benefits of visualiz- 
ing the operative field directly and are cur 
rently pursuing two methods of dealing with 
aortic stenosis by direct vision. Utilizing 
hypothermia, Dr, Lewis has performed three 
operations, one resulting in death. Of these 
three cases, one was congenital and two were 
acquired, The death was in an acquired 
case, 

Utilizing the pump oxygenator with the 
patients at normal temperature, we have also 
three 


performed three operations—all pa- 


tients had acquired aortic stenosis—the ages 
ranging from 28 to 59 years, with one death. 
The ability to work upon the left side of 
the heart by a perfusion technique has been 
greatly facilitated by the simple expedient 
of maintaining the heart by the retroperfu 
sion of a mere trickle of oxygenated blood 
through the coronary sinus. The heart and 
lungs are totally by-passed, using the pump 
the 
through this separate retrograde perfusion 


oxygenator, in usual manner, and 


of a small amount of blood into the coronary 
sinus the myocardium is kept a nice pink 
color, the heart continues to beat in regular 
fashion, and thus one is allowed to open 
the ascending aorta with more or less im- 
punity and to deal in somewhat leisurely 
fashion with defects of the aorta valve or of 
the coronary arteries themselves. 

At operation we can see the issue of some 
desaturated blood from the cor« mary orifices, 
indicating the heart is being effectively per- 
fused, as one can judge from its regular 
beat and oxygenated, pink myocardium, 


Actually, for about 
1955 
tions done at the University of Minnesota, 
although patients needing corrective surgery 


10 months during 
there were no aortic stenosis opera- 


were presented to us and we have a fairly 
aggressive surgical clinic. The reason was 
dissatisfaction with our accomplishments in 
this condition with the closed method; so 
from January to October of 1955 nothing 
was done clinically while work was pursued 
in the experimental laboratory in these 
two directions, namely, hypothermia and the 
use of pump oxygenators for aortic valve 
surgery under direct vision. 

Dr. 


anything, or do you disagree with any of 


Bicetow: Dr, Blount, can you add 
these statements ? 

Dr. S. 
No. 


five patients with aortic 


GILBERT Biounr Jr, Denver 
In Colorado we have operated upon 
valve disease em 
ploying the technique of hypothermia with 
a direct vision approach to the aortic valve 
In these five there have been no 


Cases 
deaths—one was acquired and four were 
congenital. Of the four congenital cases, 
three were valvular and one subvalvular. 
Being a cardiologist, and not a surgeon, 
I am particularly interested in the diagnosis 
and proper selection of candidates for the 
procedure, Certainly, most of these patients 
are seen in their late 50's and 60's, when 
the majority have markedly calcified and 
deformed valves; although it is my opinion 
that the open approach is the better one, 


[ feel the results from such an approach will 
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reveal but slight improvement in a valve 
that is markedly calcified. 

One patient was a woman 29 years of 
age with no evidence of calcification, and 
she had a fibrous valve that opened very 
nicely, All the other cases were congenital, 
and without calcification, and were amenable 
to valvuloplasty. 

Of course, the great fear in the beginning 
was that air would pass down the coronary 
arterial system. However, it is fascinating 
to note, as the aorta is wide open and the 
coronary orifices are before you, a. slight 
movement of the interphase between the air 
and the blood, but there is no forward pro 
gression whatsoever and air embolism has 
not been a problem in any case. 

It is our opinion, given a valve that is 
reasonably pliable and not markedly calei- 
fied, that the open approach is certainly the 
method of choice. 

Dr. Bicetow: Can | sum up the opinion 
of this panel by indicating that experience 
with calcified acquired aortic stenosis is very 
limited ? 

Dr. Littener: All three of our patients 
had heavily ecaleitied aortic valves, clearly 
visible in the ordinary chest roentgenograms. 

Dr. BickLow: 
what you could do locally ? 

Dk. LILLenes: 
were selected for the open approach was 


You were happy about 
The reason the patients 


that they were in serious difficulty clinically 
and their aortic valves were heavily calcified. 
The results of the closed operations have 
been particularly unsatisfactory in patients 
with heavily calcified valves; so if one feels 
that the open technique is better, as [ view 
it, one Ought to select the worst patients for 
testing the open methods, since it is those 
patients who are most urgently in need of 
better treatment. 

Dr. Well, Dr. Blount thinks 


we should select the best cases, without calei- 


BIGELOW : 


fication, and Dr, Lillehei thinks we should 
select the worst; and that probably is about 
the present status of the open-heart ap- 
proach to aortic stenosis, Obviously, the 
latter is being stimulated by the fact that 
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there is a considerable mortality rate in 
the use of the closed technique and the re- 
sults often leave something to be desired. 

Now, we are getting quite a number of 
questions. May I ask the panel to shorten 
their answers so that we may answer as 
many as possible ? 

The next question reads : 

“How do Drs. Kirklin and Lillehei feel 
at present about the ‘induced-arrest’ tech- 
niques with the pump oxygenators for open- 
heart procedures?” 

Could you answer that, Dr, Kirklin? 

Dk. KIRKLIN: 
ence with induced cardiac arrest for open 
We have had 
experience in the laboratory. If one wishes 


We have had no experi- 


cardiotomy. considerable 
to stop the heart for very brief periods of 
time, say 10 minutes, the problems are at 
a minimum; the heart starts, or, rather, re- 
starts, readily, and the problems seem very 
few. 

If one stops the heart for a 40-minute 
period, the problems become very consider- 
able, as regards both getting complete and 
permanent arrest and restarting the heart. 

The approach has obvious appeal. How- 
ever, its main disadvantage seems to us at 
the moment to be that it robs one of know- 
ing when a stitch may have caused heart 
block, and thus should be removed. 

Dr. Lillehei ? 

Dr. Littener: Dr. Kirklin has summed 

it up very well. Some of us older cardiac 


Dr. BiceLow: 


surgeons seem to be getting conservative. 
However, the chief value would be for left- 
lesions, and one has an alternative 
method—retrograde perfusion of the coro- 


nary sinus. 


side 


My feeling of preference for 
that method is related to the fact that in 
the seriously and desperately ill patient, who 


| think most needs this type of surgery, 


if one stops the heart, one is creating a meta- 
bolic oxygen debt within the myocardium 
that may well tip the balance against the 
patient, however expeditiously the corrective 
surgical procedure may be carried out. 


Dr. Bicetow: Dr. Blount? 
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Dr. Brount: Our experience is entirely 
limited to the laboratory at present. 

Dr. Bicetow: The next question reads: 

“What is the lowest safe oxygen satura- 
tion with use of extracorporeal circulation?” 

Dr. Kirklin ? 

Dr. KirKiin: | don’t know of any data 
on which to base an answer to that question. 
Our own experience has been limited to a 
technique in which we have 100 satura- 
tion of arterial blood at all times; yet, cer- 
tainly, people live and walk around at a low 
arterial saturation. | don’t know the answer 
to that question. 

Dr. Lillehei ? 
Dr. Littenet: One has to take into con 


Dr. BIGELOW: 


sideration the flow rate and venous satura 
tion. I see no reason not to have maximum 
physiological levels. In our own group of 
oxygenator cases the detailed physiological 
data from the first 80 have been analyzed 
recently, and the mean value for arterial 
blood (taken near the end of the perfusion ) 
oxygen saturation was 96%, 

Dr. 
ment? The next question reads : 

“What is the level of ‘safe’ hypothermia 
for repair of interauricular defect or pul- 


sIGELOW: Is everybody in agree- 


monary stenosis.” 
Dr. Blount is considered a physician, but 
he works so intimately with the surgeons 
that he can move in and discuss these tech 
nical problems at a moment's notice. 
Dr. Brount: That is a dubious distine 
tion. Thank you, anyway. 
the 


altered some of our concepts 


We have recently—that is, in past 
two months 
relative to this very problem. In going over 
our first 111 cases, and on evaluating the 
mortality and morbidity resulting from 
hypothermia, we found that almost all com 
plications of hypothermia were in patients 
whose temperature had 
below 28 C (82.4 F). 


As you know, the two main complications 


been reduced to 


that we encountered were defects in coagu- 
lation, either thrombosis or hemorrhage, and 
the development of ventricular arrhythmias. 


However, those patients that were not 
taken below 28 C presented no such com- 
plications. Thus, at the present time, we do 
not take any patients below 28 C. Of course, 
this restricts the uses of hypothermia by 
limiting the time in which one has to work 
within the heart; therefore, with patients 
having complicated lesions we feel definitely 
that hypothermia is a method that should 
not be employed. 

In patients with pulmonary stenosis and 
having intact ventricular septa, where the 
defect can be handled within a period of 
from two to three minutes, the temperatures 
are reduced to 31.5 C (88.7 I), and there 
have been no complications in 25 patients 
and no deaths. Patients with atrial septal 
defects have their temperatures reduced to 
the range of 29 to 30 C (84 to 86 FE). 

If, when the right auricle is opened, the 
surgeon considers that the defect is a simple 
and that it within a 
period of five minutes, then there is no 


one can be closed 
problem. If there are anomalous pulmonary 
veins or if, for other reasons, the closure 
presents technical difficulties, he works for 
four minutes, then closes the right auricle, 
reinstitutes circulation for a period of 15 
minutes, and then reopens the auricle for a 
second period of work on the defect. 

With employment of this technique there 
have difficulties with 
the previously noted complications; there 
fore, | that at present we do 
not reduce the temperature below 28.5 © 
(83.3 I) and do not consider that a period 


been no whatsoever 


should say 


of occlusion should be longer than six min 
utes at one time. 

Dr. Picetow: Thank you, Dr. Blount 

It is interesting to note that most of us 
using hypothermia have arrived at pretty 
the Animal | 
would indicate that is perfectly safe in 
C (75 to 77 F), but 
I think we have all found that clinically it is 
know what 
happens. There are interesting biochemical 


much same conclusion, work 


it 
the region of 24 to 25 


not safe below don't 
and electrical studies which would indicate 


that something happens below 28 C. There 
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is danger from increased myocardial irrita- 
bility and a bleeding tendency, So it seems 
that the temperature should be from 28 to 
31 (82.4 to 87.8 F), at the upper end of 
that range for pulmonary stenosis and at 
the lower end for other defects, 

Would you like to comment, Dr. Lillehei ? 

De. Dr, feels very 
much the same. In other words, they are 
using lower degrees of hypothermia as time 


Lewis 


goes on. 

Dr. Bicetow: The next question reads: 

“Dr, Blount, you have published data on 
hypothermia arrhythmias. Considering this 
complication, what is the optimum tempera- 
ture for surgical procedures?” 

Dr. Blount, you more or 
answered that. Arrhythmias seem to appear 
at temperatures below 28 C. A temperature 
of 30 C appears to be a good safe one. 


have less 


There is a great deal of difference as re- 
gards age, and, of course, the younger 
children or infants can tolerate lower tem- 
peratures, 

Here is a very technical question : 

“1. Discuss filters in relation to pump 
oxygenators 

2. Discuss bubble traps in relation to 
pump oxygenators, 

3. Are filters useful in removing bubbles?” 

Dr. Lillehei? 

Dr. Littener: We generally use filters. 
| know some are not using them. We have 
done one operation recently without them, 
and it seemed to be perfectly satisfactory. 
However, | don't think proper filters cause 
any difficulties, and they are certainly a 
safeguard to the patient. And it is a source 
of comfort to the surgeon to know that if 
clots get into the system they will be ex- 
tracted, 

Dr. Kirklin? 

We use a filter. It doesn’t 
very at the end of the 
operation except for a few specks of fibrin, 


Dr. BickLow: 
Dr. KIRKLIN: 
have much in it 
but we do use a filter, 
Dr. Bicetow: Another part of that ques- 
You 


tion concerns the advantages. have 


mentioned them already. 
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Here is a question in a different vein: 

“Do you think that a ruptured aortic sinus 
can be repaired?” 

Dr. Blount ? 

Dr. BLount: Yes, I think such a defect 
can be repaired, and has been reported. We 
have not had the opportunity to operate 
upon such a defect, but I feel definitely that 
it could be repaired. 

We have had the opportunity of repairing 
one aortic septal defect with the use of 
hypothermia when the entrance was from 
the pulmonary artery. | think that a rupture 
of an aortic sinus could probably be ap- 
proached in the same way from the aorta. 

Dr. Littenet: We have had experience 
with one patient, a 10-year-old girl, who 
was referred to us by Dr. Dennis, of New 
York. She had had an exploration in 1952 
She did not 
have a patent ductus. Her arterial pulse 
100/0, by She 
had a severe growth deficit, weighing only 
34 Ib. (15.4 kg.) at 11 years of age. We 
used the pump oxygenator, with cross 
clamping of the aorta just below the take- 
off of the innominate artery. The coronary 
sinus was perfused in a retrograde manner 
to support the myocardium, as mentioned 
above in regard to aortic stenosis. The 
fistula was into the right ventricle. Repara- 
tive surgery in this dry field under direct 
vision presented no difficulties, and she con- 


for a possible patent ductus. 


pressure was oscillation. 


valesced without difficulty, has gone home, 
and is continuing to do well. 

Dr. Bicetow: Dr. Kirklin? 

Dr. KirkLin: have nothing on that. 

Dr. Bicetow: Here is a question that | 
perhaps should have brought out when we 
were discussing cooling. 

“For interatrial septal defect, what is the 
most desirable open technique?” 

Would you give your somewhat biased or 
unbiased opinion on that, Dr, Blount? 

Dr. BLount: There are probably at least 
five techniques by which an_ interatrial 


septal defect can be closed quite adequately, 


and I am sure that one’s feelings are molded 
a great deal by one’s personal experience. 
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I certainly feel that hypothermia affords a 
safe and adequate method for closing an 
atrial septal defect. 

I think that in the case of the so-called 
ostium secundum, or uncomplicated, defect 
the extracorporeal circulation or pump oxy- 
genator will not replace the technique of 
hypothermia for closing the defect. 

Certainly, in the more complicated cases, 
in which there is no rim of tissue above 
the valve cushions, and the auriculoventricu- 
lar valves are involved, and thus a longer 
time will be taken for the repair, the ex 
tracorporeal circulation-pump oxygenator 
method is desirable. 

In the uncomplicated type, in our experi 
ence, the safest and best way is the method 
of hypothermia. 

Dr. 
care to address any remarks to this subject ? 

Dr. Littener: | 
defects requiring correction should be closed 


sIGELOW: Dr. Lillehei, would you 


believe that all atrial 
by open techniques. There are a number of 
reasons for this, which may be summed up 
succinctly—the results are better. The per- 
centage of patients with only partial closure 
of their defects is high with closed methods. 
Even though they may survive, this can 
hardly be considered a satisfactory result. 
Of open methods, hypothermia has given 
excellent results, but | personally prefer the 
pump the 
safety afforded by unlimited time and free 


oxygenator because of added 
dom from arrhythmias. Ostium primum is 
not satisfactorily handled by either closed 
methods or by hypothermia because of the 
conduction difficulties and the time required. 
A perfusion method at normal body tem 
perature is essential for these defects. 

Dr. Bicetow: Dr. Kirklin, what do you 
think about applying the rather complicated 
technique of extracorporeal circulation to 
relatively similar conditions ? 

Dr. Kirkkiin: In the case of so-called 
ostium primum defect, | am in complete 
agreement with what has been said. I per 
haps would say only one thing in mild 
disagreement. | think the words “open- 


heart surgery” have come to be a sort of 


slogan, and I am not sure it is justified. 


Certainly, some defects can be operated on 


in a number of ways, and there is adequate 
and incontrovertible evidence that it does 
not always have to be by open-heart sur 
gery. | personally am not interested in 
jumping on a band wagon which says that 
all heart operations must be done with the 
heart open. 

We follow pretty much the criteria al 
ready laid down; we continue to do the 
operations the way we have done them over 
the last three or four years. In those cases 
in which there is some suspicion of compli 
cations we use extracorporeal circulation, 
We 


whom we thought the defect would be com 


have encountered three patients in 
plicated, and it turned out to be an ordinary 
atrial defect; the mortality has been zero 
in this very small group, and I am sure it 
will continue to be extraordinarily low. | 
think the fact that the 


safe necessarily means it should be used. | 


do not method is 
believe there are simpler Ways. 

Dr. Bicetow: Do you think neither of 
the open-heart techniques is really justified ” 

Dr. Kirkiin: I did not say that; | did 
not mean even to imply that, because | 
think Dr. Blount’s and Dr, Lillehei’s state 
ments are entirely accurate; there are sey 
eral good ways of doing the repair which 
carry very little risk, and | think the indi 
vidual surgeon must be allowed some choice 
as to what technique to employ——and hypo 
thermia is one of those ways. 

Dr. Bicetow: You are not claiming any 
special advantage in your technique; you 
feel it can be done equally well with the 
other two techniques ¢ 

Dr. Kirktin: We have continued to use 
the atrial well, which, in a way, | hesitate 
to say anything about, in this era of open 
ing the heart and looking at everything. We 
have had experience with a number of cases. 
We have lost 3 patients out of 85, and 1 
of those was a 12-year-old child with com 
plicated conditions, and the other 2 were 
45 and 48 years of age; so with a low 
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mortality and a high incidence of complete 
repair, | am not about to give it up. 

Dr. You have not exactly 
answered by question, but [ gather you feel 
that if a person can produce good results 
with whatever technique he uses, and with 
reasonable risk, that technique should be 
accepted 7 

Dr. Absolutely, The criteria 
for any operation are low mortality and the 
ability to get the job done. Some repair 
atrial defects by straightforward closed tech- 
niques; others, such as Dr, Swan and Dr. 


SIGELOW : 


KIRKLIN : 


Lewis, have accomplished the same results, 
with low mortality, through hypothermia, 
and | think one can accomplish it through 
the atrial well. 

We are in a fortunate position in having 
several good techniques to choose from. 
They are all good enough, and I don’t think 
we necessarily have to use the newest tech- 
nique if the problem can be handled satis- 
factorily in other ways. 

Dr. We do not your 
mentioning those closed techniques peri- 


Bickiow : mind 
odically during this panel discussion, 

Could | ask a question? Have you had 
an opportunity to look at the Ivalon (poly- 
vinyl formalinized) sponge at a rather late 
date ? 

Dk. Kikkiin: All three of the deaths we 
have had have been in the early postopera- 
The the sixth 
initially opened the heart, it was difficult to 
When Dr. Edwards 


see the sponge. It gets covered over rapidly 


tive period. latest was on 


postoperative day. 


with a layer of cells, and it looks very good 


at that point. We have seen it in a dog up 
to a year after operation, by which time it 
is completely covered over and the fibro- 


blasts and 


into it 


We 


calcification in any of the sponges in the 


have grown securely 


anchored it in place. have not seen 
heart at three years by the ordinary roent- 
gen technique. | feel that the evidence is 
good that the sponge is well tolerated and 
perfectly satisfactory. 


242 


A, M. A. ARCHIVES OF SURGERY 


Dr. Bicetow: Our particular group is 
using the hypothermia technique. There is 
a question reasonably closely related to this: 

“With hypothermia can the right ventricle 
he opened for repair of infundibular steno- 
sis with some degree of safety?” 

Dr. Blount? 

Dr. Birount: Yes, it certainly can. In 
the group that comprises our total cases, we 

| think the figure is 
infundibular stenosis, 


have operated in 15 
correct—cases with 
and in this number there have been 3 deaths. 

Certainly, when one enters and operates 
upon the right ventricle under conditions of 
hypothermia, the tendency toward ventricu- 
lar arrhythmias is higher than when one 
enters the right atrium. Without going into 
whether one should or not, in the case of 
tetralogies, to answer the question briefly, 
one can remove an infundibular stenosis 
under hypothermia with but moderate risk. 

Dr. Bicktow: You will probably agree, 
Dr. Blount, that the essential difference be- 
tween opening the pulmonary artery and 
opening the right ventricle is that, unless 
one has a very good clamp, one must have 
the circulation occluded during the operation, 
and probably for the closure of the right 
ventricle; so there is an added time factor 
which is very important. 

As you know, if one opens the base of the 
pulmonary artery, one can put a clamp on it 
and reinstitute circulation and sew up the 
hole at leisure; but a defect in the ventricle 
may perhaps double the time. 

Dr. Lintener: Another that 
bears on this decision as to method is not 


element 


whether one can do it, but whether it should 
be done in view of the patient's best inter- 
ests. | refer to the problem of diagnosis. 
We have operated upon four patients with 
a preoperative diagnosis of isolated infun- 
dibular pulmonic stenosis with use of the 
pump oxygenator. Three of those four pa- 
tients were found to have unsuspected 
addition when the 
heart was open under direct vision. To be 
sure, that could 
be closed by two or three stitches, but under 


ventricular defects in 


these defects were ones 
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hypothermia there would not have been suffi- 
cient time to deal with these additional de- 
fects. Many of us feel that when a patient’s 
heart is operated upon, it is undoubtedly 
better to plan to do the complete correction 
at the initial operation. “Second looks’ in 
cardiac surgery are difficult, dangerous, and 
inadvisable. 

Dr. BiceLow: 
these patients have ventricular defects? 

Dr. Lintener: Three of the four did, 
and possibly the first patient did, too, and 
we did not look 
specifically for these ventricular defects, one 


Do you think most of 


see it. If one does not 
is very likely to miss them. 

Dr. Bicetow: Do you think, Dr. Blount, 
that we should relegate the infundibular 
stenosis group to a technique allowing us 
more time? 

Dr. | would certainly agree 
with Dr, Lillehei that isolated infundibular 
stenosis must be rare, for we have certainly 


SLOUNT: 


had a very similar experience. | think that 
it will come to that, yes. | think that in 
the future patients who have infundibular 
stenosis will be operated upon only by a 
method of extracorporeal circulation. Cer- 
tainly, one hesitates to operate upon a tetral- 
ogy now by the direct approach and make 
no attempt to close the ventricular defect. 

I remember suggesting to Sir Russell 
Brock that the reason he was obtaining 
such good results was that he was doing 


half the job. 


In other words, he had re 
the 
stenosis that the flow was greatly increased, 


moved just enough of infundibular 
but not enough so that the stenosis was 
completely removed. In the case of large 
septal defects, complete removal of the pul- 
monary obstruction will result in’ sudden 
development of very significant left-to-right 
shunts, with great enlargement of the heart 
in the immediate postoperative course? 

Dr. Bicetow: What did Dr. Brock say 
when you made that remark ? 

Dr. Brounr: Well, we were in swim 
ming at the time, and I ducked. 

Dr. Kirkiin: | feel personally that in- 


fundibular stenosis should be operated upon 


with extracorporeal circulation, because im 
that disease the lesion is not adequately 
treated by the closed technique, and we must 
define as our goal the complete relief of the 
obstruction, 

We have operated on seven patients with 
either pure infundibular stenosis or com- 
infundibular 
We have been fortunate in losing only one 


bined valvular and stenosis. 
of the seven, and that was from the develop- 
ment of multiple intestinal obstructions and 
complications three months after operation. 
Infundibular stenosis can be adequately 
treated, and the gradient can be abolished, 
and I think one has immeasurably more 
safety inside the ventricle with extracor- 
poreal circulation than with hypothermia. 
Dr. 


would have to be in a reasonable state of 


presume the patient 
debility before you did that, wouldn't he? 

Dr. Kirktin: | am not sure that | know 
what you mean. Perhaps to answer your 
question | should say that these patients 
have all had right ventricular pressures in 


140 We had 


enough experience to know that under cir 


excess of mm, Hq. have 
cumstances such as these the risk is reason 
ably low-——one death out of seven, and that 
in a 45-year-old woman, who, as | say, died 
three months later. | think that experience 
justifies going ahead in a situation where 
we know the future holds danger. 

Dr. Lintener: Ina patient with pulmo 


nary infundibular or valvular stenosis, 
symptoms have not been a reliable guide for 
surgery. We generally base our indications 
upon right ventricular pressures, taking into 
account the patient's age. There are varia- 
tions for different ages, but in general pres 
sures above 75 or 830 mm. Hg would make 
the patient a candidate for corrective sur 
gery. 

Dr. 
the problem of pure pulmonary stenosis. 


This runs right along with 


Can we have some remarks on that, Dr. 
Kirklin ? 

Dr. Kirkiin: | think Dr. Blount should 
discuss pure pulmonary stenosis. I assume 


by your question, Dr. Digelow, you are 
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speaking of a patient with no underlying 
infundibular stenosis 
Dr. Bicetow: Or 
septal defect. 
Dr. Kirkiin: In our hands at the present 
time, if a patient with so-called isolated 
valvular stenosis is desaturated, we would 


with a small atrial 


use extracorporeal circulation, close the in- 
teratrial defect, and open the pulmonary 
valvular stenosis. The difficulty, it seems, 
in outlining in a didactic way the treatment 
for pure valvular stenosis without cyanosis 
is the uncertainty regarding underlying in- 
fundibular stenosis. If we have had a strong 
suggestion of underlying infundibular steno- 
sis, then we have done the operation with 
extracorporeal circulation, 

We have in the past continued to use the 
closed technique in cases not thought to 
an atrial 
defect, although Dr. Blount has convinced 


have an infundibular stenosis or 
me beyond a shadow of doubt that hypo 
thermia and direct operation on the valve 
are profitable, and | am sure we will turn 
to that. 
Dr 
ence of most people interested, The initial 


BickLtow: It seems to be the experi- 
suggestion, made, | think, before this Soci- 
ety by Dr. Henry Swan, that the original 
closed techniques have left a great deal to 
be desired has been pretty well accepted, 
wouldn't you think, Dr, Lillehei? 

Dr. Littener: | disagree to this extent. 
| think the Broek operation is fundamentally 
a good operation for isolated pulmonary 
Mr. 


deserve a great deal of credit for originating 


valvular stenosis, and he and Sellers 
and carrying it out. Its failures are most 
frequently related to applying the technique 
to patients with unsuspected associated de- 
fects, such as atrial septal defects, ventricu- 
lar septal defects, atresias of the pulmonary 
outflow tract, and infundibular stenosis. 
Mr. Brock this 
quite recently, and | believe he is quite in 


and | have discussed 
agreement with what [| am about to say; 
namely, that the problems related to the 
closed method of pulmonary valvulotomy 
are the problems of accurate preoperative 
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diagnosis. If your diagnostician can give 
you pure pulmonary valvular stenosis with 
a guarantee of freedom from any associated 
which he 
think most experienced surgeons can do an 
excellent job with the Brock technique, The 
problem revolves around the patient with 


defects, cannot, of course, | 


these associated defects. For those patients 
the surgeon needs additional reparative pro- 
cedures, if he is going to cure them physio- 
logically. Further, | wish to emphasize that 
with the open approach to the pulmonary 
valve from above, utilizing hypothermia, 
one is not in an appreciably better position 
to deal with these associated lesions than 
with the closed technique. 

lor that reason, more recently we have 
preferred an open approach in all patients 
with pulmonary valvular or infundibular 
stenosis, utilizing the pump oxygenator at 
normal temperature. The incision begins in 
the infundibulum and extends across the pul- 
monary annulus into the pulmonary artery. 
This technique permits an unhurried visuali- 
zation of the whole right ventricular tract. 
If an unsuspected infundibular stenosis or 
ventricular septal defect is present, as hap 
pens, this defect can be dealt with before 
the annulus of the pulmonary valve is care 
fully reconstructed and the incision in the 
outflow tract of the right ventricle and pul 
monary artery closed, 

Dr. 
fense of the 


sIGELOW: Dr. Lillehei, in your de 
brock-Sellers operation, what 
have you to say about the inability in some 
cases to obtain postoperative catheterization 
pressures in the right ventricle approaching 
normal after that operation ? 

Dr. 


able 


I think that in a reason 
the 
results, In 


LILLEHEL: 


percentage of cases one gets 


addition to the 
above-mentioned reasons, a point worthy of 


satisfactory 


mention is the surgeon's experience. In the 
first few cases done by any one operator, 
he often feels he was lucky to get the knife 
in and out without a mishap; but as he gains 
experience and confidence, he learns to di- 
late the valve vigorously after it has been 
cut with the knife. 
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There are some interesting experiments 
in our laboratory that indicate that experi 
mentally produced pulmonary valvular ste- 
associated 


nosis results an 


acquired 
infundibular stenosis, due to the right ven- 
tricular hypertrophy. It is a questionable 
and arguable point as to whether in man, 
when the valve is properly opened, that 
associated infundibular hypertrophy will 
regress by itself, and, if so, how long it will 
take. It is quite possible that this muscle 
should be the time to 


achieve a fully curative physiological result. 


resected at same 

Dr. Bicetow: We are all waiting for 
your remarks, Dr. Blount. 

Dr. Brounr: We certainly feel that the 
direct approach to the valve from above 
under the conditions of hypothermia is the 
procedure of choice. Now, as regards the 
results prior to the advent of the open 
approach, seven patients were operated upon 
via the right ventricular approach, and cer 
tainly our results now are more satisfactory. 
The Brock approach resulted in a satisfac 
tory reduction of the gradient in but one 
patient. However, of the 20 patients oper 
ated on by the open technique whom we 
have now recatheterized after surgery there 
has been a satisfactory reduction of the 
gradient in 17, that is, a gradient of less 
than 20 mm. Hg. 

Two things have been of interest. In two 
or three patients the gradient has not been 
satisfactorily reduced, and there has been 
a residual gradient; the systolic pressure in 
the pulmonary artery would be on the order 
of 25 to 30 mm, Hg and that in the right 
ventricle, on two occasions, as high as 70 
mm. Hg. This ts now considered to be the 
result of the great hypertrophy of the strue 
tures in the outflow tract of the right ven 
tricle. 

One of these patients has been recatheter- 
the 
catheterization, and in this particular patient 


ized a year after first postoperative 


there has been a further drop in the systolic 
pressure within the right ventricle from 70 
to 35 mm. Hg. 


We 


whom 


have encountered two patients in 


the 
removed, but pulmonary hypertension has 


gradient has been completely 
developed, the systolic pressure being be 
tween 40 and 50 mm. Hg in the pulmonary 
artery. 

We are recatheterizing these patients at 
yearly intervals for continued evaluation. 
However, it is our conviction that the open 
approach utilizing hypothermia is the proce 
dure of choice in the treatment of pulmo 
nary valvular stenosis with intact ventricular 
septum. 


Dr. Bicktow: There are some interesting 


points here. Dr, Lillehei points out that 


continued high right) ventricular pressure 
following a closed technique might be due 
to inadequate experience in the proper open 
the 


unrecognized infundibular stenosis or septal 


ing of the valve, or to presence of 


defects; do | quote your correctly 


Yes, si 
When Dr. 
did 


who had the most experience 


Dr. LILLener: 


Dr. DBicktow: Swan cited 
the surgeons 
| think per 


haps this question will be answered only 


these results, he choose 


when we have a long enough follow-up and 
enough cases treated by the open technique 
to determine the answer. If we can do a 
large enough series with the open technique, 
and know we have a good opening, and find 
that in the vast majority of those patients 
the pressure does fall to a normal range, we 
may that the the 
closed technique are to a great extent due 


suspect poor results im 
to an improper opening 


If I for 


a moment, stimulated by this work of Dr. 


may move into this discussion 
Blount and Dr. Swan, a study was made 
of cases at our Children’s Hospital, and 
there was found to be a similar problem 
of persisting high pressure after what was 
We 


used open techniques under hypothermia in 


considered adequate operation. have 
a small series of 10 patients through a mid 
sternal incision without entering the pleural 
cavity, and half of them have been recath 


eterized, with return to normal pressure. 


It is only a small group, and it is something 
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to which the panel will perhaps agree that 
we shall not know the answer for a while. 

Dr. Lillehei, | believe, mentioned unrec 
ognized infundibular defects; this problem 
probably resolves itself to a great extent 
mto one of the excellence of our preopera- 
tive diagnoses. 

Our roentgenologists feel they can usually 
detect in adults an infundibular stenosis, 
and determine what its size and position 
are; | would like to echo your remark and 
say that that probably is a key factor in 
determining the type of procedure to use. 

Would you like to say something more 
about this, Dr. Lillehet? 

Dr. Littener: | should be very dubious 
about the radiologist’s ability to tell accu- 
rately the presence and amount of infun 
dibular stenosis for one simple reason; that 
is, in the open curative operation for te 
tralogy sometimes we have been deceived 
by our own eyes, with the right ventricular 
outflow tract wide open, as to how much 
infundibular stenosis was present. On sey 
eral such occasions we have closed the heart, 
taken the patient off the pump-oxygenator, 
measured the pressures, and found that there 
was a substantial gradient left between the 
right ventricle and the pulmonary artery. 
Then, we have reopened the heart and found 
the location of the stenosis and removed it. 
If, then, it is a treacherous and deceptive 
remain 
unconvinced that a roentgenologist can tell 


matter even under direct vision, | 
anything accurately enough to guide the sur 
geon in this situation. 


Dr. Bicetow: There are two questions 
here that T might take the liberty of answer 
ing, since we have had a prepanel discussion. 
| perhaps know how the panel feels about 
the open-heart treatment of aortic insuffi 
think 


am right in saying that the panel does not 


ciency and mitral insufficiency. | 


think there is any particular place for open 
heart surgery in those two conditions. 

Dk. Lintenet: | would not want to go 
on record as such. We have operated upon 
four patients with mitral or aortic insuffi 


cieney by open methods. Most of this ex 
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perience has represented learning phases 
of technique and pathology. I am quite 
encouraged that something better can be 
accomplished by open methods, especially 
if the results are measured against the ac- 
complishments of the closed techaiques for 
these same lesions, 

Dr. Bicetow: Do you think that this 
surgery, before it makes any great strides, 


will await the development of some prosthe- 


sis! 

Dr. Littener: don't know. think 
prostheses are something like Communism- 
you either believe in it or you don’t. T don’t 
believe in them. 

Dr. Bicetow: I would like to ask the 
members of the panel how they feel about 
the place of these more complicated surgical 
techniques, extracorporeal circulation and 
hypothermia, Dr. Kirklin, do you think they 
are ready now for universal use? 

Dr. Kirkiin: Well, | hope they are. We 
are using them; so we feel they are. Of 
course, one always gets in trouble in his 
own mind, and also in other people’s minds, 
when he says that something is now com 
pletely worked out and ready for general 
use. | don’t know how one ever arrives at 
such a decision, One can only evaluate his 
own experience and decide whether, in his 
hands, the technique seems to be  satisfae- 
tory. Certainly, so far as extracorporeal 
circulation is concerned, we intend to use 
We have 


abundant evidence now that the technique is 


it on more and more occasions, 


satisfactory and that it can be applied with 
safety under proper circumstances, 

That should not, however, be interpreted 
to mean that there are no problems con- 
nected with extracorporeal circulation. Those 
working with hypothermia have shown us 
beautifully that even a_ relatively simple 
technique has many problems. The prob 
lems are not mysterious; they are open to 


| think 


the same is true of extracorporeal circula- 


study and analysis, but they exist. 


tion; there isn’t anything normal about it, 
and, being an abnormal state, it is accom- 


panied by a number of problems. Those 
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problems are soluble and manageable, but 
they exist. I think everyone going into this 
work must be aware of these problems and 
must be willing to accept the difficulties en- 
countered in solving them. 

Dr. 
sophical comment to make, Dr. Lillehei? 

Dr. Littenet: | think that open-heart 
surgery is a field of 
endeavor, | know that some are sitting back 


Bicetow: Do you have any philo- 


great new surgical 


on their hands waiting for the perfect 


method. There is no perfect method, and 
there is not likely to be. However, there 
will be a continuous improvement and _ re- 
finement. There are almost a dozen methods 
for working inside the heart that have 
achieved some success. 

The important result of that fact is that 
the emphasis has already shifted in many 


research centers in this country from work 


on methods for intracardiac surgery, per se, 


to work upon application of open-heart sur 
gery to the many types of cardiac lesions 


likely to benefit from it. To date, at the 
University of Minnesota Heart Hospital we 
have operated upon 232 patients by open 
methods; yet it is a disturbing fact that at 
this date patients with intracardiac defects 
are being born locally at a rate far exceed 
ing our capacities for repair—not to men 
tion the acquired lesions or the backlogs of 
patients in need of this surgery elsewhere 
in the world. 
Dr. Bicetow: 
Dr. Biount: 
Dr. Bicktow: 


Dr, 
| have nothing to add. 
Well, L think 


agrees that this is a magnificent new era 


Blount ? 
everyone 


we are moving into, and probably a word of 
warning is in order. If one embarks in this 
field, one should have adequate research 
and clinical facilities to do this work and to 
do it properly. 

| wish to thank the members of the panel, 
and to thank the audience for their partici 
pation and the many questions they have 
brought forth. ( Applause ) 
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Editorials 


Examinations for Certification in General Surgery 


Last fall | was one of several guest 
examiners invited by the chairman of the 
American Board of Surgery to participate 
with members of the Board in giving Part 
Il of examinations for certification 
in General Surgery. The manner in which 


this oral examination was conducted and the 


their 


results reviewed and discussed by all the 
examiners in general impressed me so much 
that | 
informed about this examination. 


thought more surgeons should be 
ach can 
didate had previously successfully passed the 
written Part I. 

with members of 


examiners 


the 


met 
tjoard on each of the two mornings 
that the examinations were given and were 
briefed by the chairman concerning the 
method of conducting the examination and 
its Objectives; emphasis was placed on a 
kindly and understanding approach, without 
any queries about the site of the candidate's 
medical, intern, and residency or fellowship 
training. It was suggested that if the candi 
date did not appear to be too well informed 
on a certain subject, he be quizzed for a 
while on other subjects, with return to the 
first one later; an attempt then should be 
made to approach the subject from a differ 
ent angle. 

kkach candidate was quizzed for an hour 
by two separate pairs of examiners, each 
team consisting of a member of the Board 
and a guest examiner, A patient was as- 
signed for study, and a discussion was held 
with the first two examiners, After a short 
rest. the second group of examiners took 
over and quizzed the candidate on different 
aspects of surgery, with occasional ques- 
tions on recent advances and their contribu- 
the 


anatomy and pathology were given. 


tors. In afternoon examinations in 
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The guest examiner could appraise the 
examination being conducted by the Board 
An 


kept by each examiner of the candidate's 


member and vice versa. account was 
answers, particularly those which showed a 
broad knowledge in the field of the question 
or a lack of it 
end of the day, when all the examiners met 
On the 
basis of 100, the grade of 75% was passing. 


this record was used at the 
and each candidate was evaluated. 


If either group of examiners graded the 
candidate below passing, the reasons had to 
be given and recommendation made for or 
against a repeat oral examination without 
further training. 
gave a good mark and the other a mark 


If one team of examiners 


below passing, information as to where the 
candidate had his graduate training and the 
report of his work while taking it was read 
by the secretary of the Board, and his grades 
for the anatomy and pathology examinations 
were read. If they were above passing or 
better than the average, further discussion 
of the candidate occurred, and frequently his 
lower grade was increased, usually to 
passing. 

Several of the candidates who passed with 
creditable marks had failed one part of the 
the group of 
about 70 who took the examinations, ap- 


proximately 75% 


examination previously. In 
passed—-a_ percentage 
which | am told is about the average for 
Part I] of the examination. 


soard 
The 


Board was created in accordance with the 


The organization of the American 
of Surgery was completed in 1937. 


action of the Advisory Board for Medical 
Specialties as approved by the Council on 
Medical Kducation and Hospitals of the 
American Medical Association. The various 
Boards have the twofold purpose of certify- 
ing those found to be qualified after meeting 


: 
= 
vents 
we 


EDITORIALS 


reasonable requirements and of improving 
existing opportunities for the training of 
This 


is done for the protection of the public and 


specialists within the field concerned. 


the good of the specialty, 


The cooperating surgical societies selected 
to form jointly the American Board of Sur- 
gery and the number of representatives ap 
pointed by each are as follows: 

American Surgical Association 

Section on Surgery of the A.M. A 

American College of Surgeons 

Southern Surgical Association 
Western Surgical Association 


Pacific Coast Surgical Association 


New England Surgical Society 
Central Surgical Association 
V7 
The term of membership is for six years 
except when the Board shall elect members 
to shorter terms, which it may do at tts 
discretion. Each cooperating association has 
power to appoint its representatives on the 
Board subject to the approval of the Board 
No member of the Board is eligible for 
reappointment. Approximately 6000 sur 
geons have been certified in General Surgery 
to date. 


WattTMAN Watters, M. 
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Surgical Residency Training in the United States Navy 
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World War II forcefully emphasized the imperative need for supplying expert 
surgical care for battle casualties as near the scenes of combat action and as soon 
after receipt of injuries as logistics and operational war conditions would permit. 
The Korean conflict merely served to add to the accentuation of and justification 
for this concept, with resultant refinements and advances in the techniques and 
speed of transporting battle casualties to surgical units where early definitive 
care could be provided for many, often within 20 to 30 minutes or an hour after 
they were wounded, As a consequence, considerable improvements were made 
over the outstanding records of World War Il, when approximately 97% of all 
combat casualties reaching definitive surgical care stations survived. Additionally, 
the sharp reduction of morbidity, the early relief of human suffering, and the 
elevation of morale among thousands of the wounded were highly important factors 
not well reflected in statistical tables. 

Within a year after cessation of hostilities of World War II, the Bureau of 
Medicine and Surgery of the Navy Department, fully realizing the urgent require- 
ments of the Naval service for qualified specialists resulting from the rapid 
demobilization of large numbers of doctors with specialized training and antici- 
pating a continuing and increasing need for an adequate number of these officers 
in the Medical Corps of the Regular Navy, undertook urgent measures in an 
attempt to remedy this desperate situation, Thus were established the first aug- 
mented and formalized residency training programs in surgery, as well as in other 
specialties, in the history of the Medical Department of the Navy. 

The programs in surgery have been conducted in such a manner as to meet 
the accreditation requirements laid down by the Council on Medical Edueation 
and Hospitals of the American Medical Association, the American College of 
Surgeons, and the American Board of Surgery. Of particular helpfulness and 
essence in these endeavors are the great contributions of eminent civilian surgeons 
who had extended periods of active duty during World War IL or acted in the 
capacity of consultants to the Surgeon General of the U.S. Navy during and 
since that War. These physicians gave unstintingly of their time, professional and 
organizational knowledge, and constructive guidance in the original founding of 
the surgical residency training programs in 1946, These extremely valuable and 
essential relationships and cooperation with the Bureau of Medicine and Surgery 
have continued up to the present time, represented by the Reserve Consultants 
and the groups of Honorary Consultants to the Surgeon General. In addition, 
it has always been the firm policy of the Bureau to maintain a close liaison with 
civilian educators and training activities and to obtain the services of a sufficient 
number of highly qualified civilian consultants to U. S. Naval Hospitals to meet 
not only training needs, but also the concomitant demands for improved standards 

Chief of Surgical Service, U. S, Naval Hospital, National Naval Medical Center, Bethesda, 
Md. (Captain Brown). Assistant Head, Training Branch, Professional Division, Bureau of 
Medicine and Surgery, Navy Department, Washington, D. C. (Captain Arnold). 

The opinions or assertions contained herein are the private ones of the writers and are not 
to be construed as official or reflecting the views of the Navy Department or the Naval Service 
at large. 
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of medical care for military personnel in both teaching and nonteaching type 
hospitals. Their participation is vigorous, inspired, and realistic, involving, as 
it does, a close working rapport with a carefully selected and qualified surgical 
staff in each hospital. These civilian services represent a well-balanced distribution 
of effort, extending not only into the field of lectures, but, more importantly, into 
matters such as ward rounds, small group discussions of individual patient prob 
lems, analysis of history and physical examination findings, differential diagnostic 
procedures, instruction in the techniques of surgery by the performance of surgical 
operations, interpretation of special tests, advice on treatment plans for diffieult 
or unusual conditions, and recommendations and assistance on matters relating 
to residency training practices. 

The Navy offers in its own hospitals a total of 64 A.M.A.- and Board 
approved residencies in Surgery. Residencies also are available in the surgical 
specialties of Orthopedic Surgery, Ophthalmology, Otolaryngology, Gynecology, 
Urology, and Thoracic Surgery. Residency training for medical officers is spon 
sored in selected civilian institutions for those surgical specialties wherein the Navy 
does not conduct Board-approved programs. These include Plastic Surgery, 
Neurological Surgery, and Children’s Orthopedics, the last constituting one of the 
four years of total training for those who have completed or are about to complete 
three years of training in programs approved and aceredited for Adult Ortho 
pedics and I*ractures. 

ligibility to compete for residency training under Naval auspices is, in the 
main, confined to medical officers of the Regular service. Medical officers of the 
U.S. Naval Reserve on active duty may be considered for residency training in 
Surgery or surgical specialties when shortage of supply of Regular trainees exists 
in those fields at the time applications for training are received. However, Re 
servists, to be eligible for consideration for such assignments, must have already 
completed all active military service obligations imposed by the Universal Military 
Training and Service Act, as amended, In return for each year of residency 
training received in a U.S. Naval Hospital, each medical officer is required to 
serve one year of active duty, exclusive of each residency year. The obligation 
for Navy-sponsored residency training in civilian institutions is two years for 
the first year of training and one year for each year of training thereafter. Thus, 
the obligation for a four-year surgical residency in a civilian institution would be 
five years, and ina U.S. Naval Hospital it would be four years. 

During the past seven years 450 physicians have received part or all of their 
surgical residency training as medical officers of the U.S. Navy, mostly as Regulars 
in U. S. Naval Hospitals. Up to 18 months ago, all too many of these left the 
service for civilian life after completion of their obligated service for training 
received. But a steadily increasing trend has developed since that time, wherein 
medical officers who have completed their training are electing to remain in the 
Navy as Regulars, not only as a career for assignment to billets commensurate 
with their professional skills but as highly capable surgeons who contribute im 
measurably to the perpetuation of the training programs in Surgery. On Jan. 1, 
1957, there were 102 Board-certified or Board-eligible general surgeons on active 
duty, most of whom are medical officers of the Regular establishment. Current 
estimates indicate that in four years the number will have increased to about 165, 
which more nearly approaches the Navy’s minimal peacetime operational require 


ments. 
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That the residency training programs furnish a major initial incentive for 
transfer to the regular Medical Corps of the U. S. Navy is evidenced by the fact 
that the majority of officers accepting such commissions during the past few years 
did so for the purpose of being assigned to those programs. Indications now point 
increasingly to the likelihood of a good majority of these men making a career 
for themselves in the Medical Department of the Navy. It will be a very happy 
and fortunate circumstance, indeed, if this pattern continues to prevail, for the 
so-called Doctors’ Draft Law is just as unpopular with military authorities as 
with their civilian counterparts and with the profession of medicine at large in 
the United States. The only remedy for this difficult and trying situation is a 


potent nucleus of career medical officers. The Medical Department of the U, S. 


Navy, as well as of the U.S. Army and the U. S. Air Force, are urgently in need 
of the positive assistance and staunch support of all civilian physicians throughout 


the United States for the purpose of attracting a sufficient number of physicians 
to careers in military medicine to fulfill the critical responsibilities called for in 
our Constitution and in the Public Laws of the Congress. The potential cata- 
strophic consequences of enemy thermonuclear, biological, and chemical warfare 
attack render it absolutely imperative that medical professional societies, organiza- 
tions, institutions, and individuals everywhere in the country come forth with 
positive programs of action to help the Medical Departments of the U. S. Navy 


and her sister services accomplish their cardinal missions. The new Public Laws 
of the 84th Congress relating to military career incentives, dependent medical care, 
and survivors’ benefits, including Social Security, all should attract more physicians 
to electing the military as a financially sustaining, professionally rewarding, and 


wholesome career, 


Carr. Ropert B. Brown 
and 


Carr. Matcotm W. ARNOLD 
Medical Corps, U. S. Navy 
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Case Reports 


Malignant Melanoma of the Anorectum 


Report of a Case Without Recurrence Forty-Three Months Following Only Local 


Excision 


JACOB G. PROBSTEIN, M.D., St. Lovis 


The anorectum is the third most frequent 
site of origin of malignant melanoma, fol- 
lowing only the skin and eyes. Malignant 
melanotic tumors originating at this junction 
spread by direct extension, by lymphatic 
pathways, and via the blood stream. Ac- 
cordingly, they have been treated by radical 
surgical intervention, which has usually in 
cluded an abdominoperineal resection, fol- 
lowed in some instances by block dissection 
of ileoinguinal lymph nodes. Despite such 
drastic therapeutic measures, results have 
been uniformly poor, and survival for three 
years or longer has been unusual. 

The case reported here is that of a patient 
who remains alive and well, without evidence 
of recurrence or metastasis, 43 months after 
therapy consisting only of a wide local ex 
cision, 


Report of Case 


The patient was a 65-year-old married white 
woman whose chief complaint on admission was 
of occasional episodes of rectal bleeding for six 
months. During the same period she had had in 
termittent diarrhea, constipation, and mucoid stools 
but had experienced no rectal pain or discomfort 


There was no history of weight loss 


Submitted for publication Feb, 24, 1957 
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David May Research Fund 

Carl G. Moyer, M.D., Professor of Surgery, 
Washington University School of Medicine, gave 
advice during the study. 

From the Department of Surgery, Washington 
University School of Medicine, and the Division 
of Surgery, the Jewish Hospital 


The past history was significant only in that she 
had had a vaginal hysterectomy 18 years before. 
Physical examination was negative except for rec- 
tal findings. 

Rectal and proctological examinations revealed 
a firm, 2.5 cm. polypoid growth on the anterior 
wall of the rectum about 0.5 em. above the anus; 
the mass showed no tendency to bleed on manipula 
tion. There was no palpable lymphadenopathy 

A biopsy specimen of the lesion was taken by 
the referring physician and reported by Dr. Her- 
man T. Blumenthal, of the department of pathol- 
ogy of the Jewish Hospital, as a malignant 
melanoma. Because of the generally poor prognosis 
with this lesion in this location, only a wide local 
excision was performed 

The pathological specimen consisted of three 
small pieces of polypoid tumor tissue, the smallest 
of which measured 64 mm. and the largest 
2210 mm. in diameters. The tissue had a deep 
reddish-black color. Two of the specimens were 
surrounded by a 1 cm. rim of normal mucosa 
Microscopic sections showed both anal (Fig. 1) and 
rectal mucosa, beneath which there was a tumor 
composed of elongated fusiform cells, sometimes 
forming whorls. Distributed through these cells 
were somewhat larger cells, both fusiform and 
ovoid, which contained melanin (Fig. 2). There 
was no difference between the characteristics of 
the excised tumor and those of the previous 
biopsy specimen. The tumor extended to the sur- 
face, replacing in some sites the normal mucosa 

The postoperative course was uneventful, and 
the patient has now survived 43 months, without 


evidence of either local recurrence or metastasis 


Comment 


Reports dealing with malignant melanoma 
of the anorectum have been published in 
recent years by Weston and Marren,* and 
by Delaney, Scudamore, and Waugh.? The 
latter authors point out that melanomas 
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which involve mucous membranes carry, if 
possible, an even less favorable prognosis 
than those occurring elsewhere, There ap- 
pear to be only slightly more than 100 cases 


of malignant melanotic tumors of the 


anorectum in the literature at present, 
Because of this relatively small number 
of cases, evaluation of therapeutic meas- 


ures is difficult. Delaney, Scudamore, and 


Waugh * have recently recommended resee 
tion of the abdominoperineal type with wide 


Fig. 2 Deep 
of tumor, showing masses 
of ovoid and spindle cells 
Black represent 
melanin deposits. Hema 
toxyvlin-eosin stain; 
approx 


portion 


Masses 


mag 
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Fig. 1.—Section shows 
surface squamous-cell 
epithelium of the anus 
adjacent to the ulcer. The 
submucosa and muscularis 
are replaced by a compact 
cellular arrangement of 
tumor cells. Black spots 
represent melanin depos- 
its Hematoxylin-eosin 
stain; mag. approx. 
100, 


excision of the perineum and levator mus 
cles, followed in four to six weeks by block 
dissection of the ileoinguinal lymph nodes. 

Despite such radical therapy, local recur 
rence is frequent, and and Pena,’ 
in reviewing the first 85 cases in the litera- 


Jacon 


ture, reported that metastasis had been seen 
in every case regardless of therapeutic meas- 


ures employed. In one-half the 10 cases 


comprising two reports from the Mayo 
Clinic death was from metastasis in seven 
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months or less. Two patients with melano- Summary 

mas occurring in polyps lived — than et A case of malignant melanoma of the 
months, and two othe rs with lesions origi- anorectal junction is reported in which the 
nating in hemorrhoids or anal tags were patient, a 65-year-old woman, is alive and 
apparently without recurrence or metastasis 


43 months following only local excision of 


alive 8 years after diagnosis.” 
sJecause of the relatively long period of 
survival in the present cases following only 


local excision, the slides were submitted to 


Drs. Arthur P. Stout and L. V. Ackerman, 

both of whom concurred in the original 

diagnosis. Dr. Stout further stated that he REFERENCES 

did “not know of any cases of malignant 1. Bacon, H. E., and Pena, E.: Malignant Mela 


melanoma of the anal canal or anorectal , 
noma of the Anorectum: Report of 2 cases, Clinics 


junction that have been cured.” 
3 :457-464, 1944 


It would appear from the foregoing that 
the length of survival is more dependent 2, Delaney, L. T.; Scudamore, H. H., and 
upon the location of the tumor (submucosal, Waugh, J. M.; Malignant Melanoma of the Re 
in polyps, in hemorrhoids, or in anal tags) tum: Report of Case, Proce. Staff Meet. Mayo 
or upon its biological characteristics than — (in, 290-416-419, 1954 
upon the type of surgical procedure em 


3. Stout, A. P.: Personal communication to the 
ployed. 


Because of the foregomng considerations, 


Dr. Carl Moyer advised local excision rather 4. Weston, 5. D., and Marren, M.: Malignant 
than extensive surgery, and this advice was Melanoma of the Rectum, J. Internat. Coll. Sur 
followed. geons 17 403-416, 1952 
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Inadequate Operation for Pyloric Stenosis 


WILLIAM A. NOLEN, M.D., Ware, Mass., and DONALD E. DILLE, Litchfield, Minn. 


We have recently treated an infant who 
presented some of the diagnostic and thera- 
peutic problems associated with inadequate 
initial surgery for congenital pyloric stenosis, 
and to emphasize this complication, which 
is rarely discussed, we are presenting the 
following case. 


Report of Case 


A 3-week-old male infant was admitted to the 
U. S. Army Hospital at Igloo, S. D., on May 7, 
1956, because of persistent vomiting of three days’ 
duration, 

At birth he was a normal, full-term, & Ib. (3629 
gm.) infant, who had been delivered spontaneously 
from an occiput-anterior position under saddle 
block anesthesia after an unremarkable multiparous 
labor. After a five-day normal hospital course he 
formula, 
which he tolerated well until vomiting began, four 
prior to the Formula 
changes at home by his mother had no effect on 
which 


was sent home on an evaporated-milk 


days present admission 


the vomiting, became frequent and 


profuse, and on the day of admission no feedings 


more 
were retained. He had had no bowel movements 
for 72 hours. An enema at home had produced 
only small amounts of yellow-brown. stool. 
Family History brother had 
been under the care of a pediatrician for persistent 


One 3-year-old 


vomiting, which despite numerous formula changes 
was unrelenting until he reached 3 months of age, 
when it subsided spontaneously. 

Admission Notes.—Vhysical examination at time 
revealed a temperature of 99 KF 
(rectal) and a weight of 7 Ib. 334 oz, (3282 gm.) 


of admission 


The baby was a well-developed, alert male infant, 
showing only moderate loss of skin turgor. Deep 
palpation of the right upper quadrant revealed a 
1X2 om. in 
size. A presumptive diagnosis. o£ pyloric stenosis 
was made, and the patient was admitted to the 


movable, firm mass approximately 


hospital. 

Hospital Course 
the patient was treated with oral and parenteral 
fluids, but all feedings were vomited. No 
bile staining was observed in the vomitus. On 
May 10 the patient was operated upon. With local 


1956. 


For 48 hours after admission 


oral 


“Submitted for publication Nov. 28, 


256 


anesthesia, through a muscle-splitting right rectus 
incision 3.0 em. in length, the peritoneal cavity 
entered, and the portion of the 
stomach was delivered into the wound. The diag- 
nosis of pyloric tumor was confirmed by the firm, 
rounded hypertrophy of the pylorus. 


was pyloric 


The serosa 
and superficial gristly muscle fibers of the anterior 
superior avascular surface of the pyloric region 
were incised, and the deep muscle fibers were 
then spread with a small Kelly until 
the mucosa appeared in the depths of the incision. 
It was then felt that an adequate opening had 
been made and that all the fibers which could be 
safely divided had been split. 


hemostat 


No bleeding was 
The stomach was returned to the peri- 
toneal cavity and the wound was closed in layers. 


observed. 


The patient was returned to the ward, in good 
condition. 

Oral 
the first postoperative day. 


feedings were begun on the morning of 
The feeding regime 
suggested by Gross ' 
feedings of 5% 
retained 


was employed, and the first 


two dextrose and water were 


The child vomited the third feeding, but 
the feeding schedule was maintained, On the 

Vig, 1—Film taken five minutes after ingestion 
of barium on sixth postoperative day. 
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second postoperative day the patient was started 
on 2 oz. of a dilute evaporated milk formula every 
three hours. He 
repeated 
tained. 


vomited his first feedings, but 


feedings of smaller amounts were re- 
During the next three days the vomiting 
occurred frequently. We considered two possible 
explanations: (a) The surgery had not adequately 
(b) the child 


exhibiting an intolerance to the formula. We gave 


relieved the obstruction, or was 
the child barium sulfate by mouth on the sixth 
postoperative day. When the baby was placed on 
his right side for fluoroscopy, the barium was 
noted to enter the duodenum immediately. Figure 
1 is a film taken five minutes after ingestion of 
barium and was interpreted as evidence that the 
Further treatment 


was then based on the presumptive diagnosis of 


pyloric opening was adequate. 


food allergy, and numerous changes of formula 
with 
when 


made, varying results. It was also 
that the child's 
mother administered the formula the baby was less 
apt to We 


feeding technique was contributing to the recur- 


were 


noted certain nurses or 


vomit then felt that possibly poor 
rent vomiting, and when an x-ray (Fig. 2), taken 
on May 28 (the 18th postoperative day), showed 
that all the ingested barium reached the colon the 
child trial 
care, 


was sent home on under his mother’s 


At home the baby at first gained weight, going 
from 6 Ib. & oz. (2948 gm.) to 6 Ib. 11 oz. (3033 
gm.). For several days he retained most feedings 
or refeedings and continued to have normal bowel 


Fig. 2.—Film taken several hours after admin- 


istration of barium on 18th postoperative day. 
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INADEQUATE PYLORIC STENOSIS SURGERY 


Fig. 3. 


Film taken after ingestion of barium 


five weeks after initial operation 


The mother 
called to 


movements at least three times a day 
child 


inform us as to the frequency of vomiting, number 


weighed the each morning and 
of bowel movements, and the child's general ap 


pearance, 
We continued to temporize as long as the ehild 


gained or maintained his weight. However, on 
June 10 the baby began to vomit every feeding 
10 oz. (3005 gm.) 


He was, accordingly, 


and his weight fell from 6 Ib 
to 6 Ib. & oz. (2948 gm.) 
readmitted, and barium swallow on this occasion 
showed complete obstruction of the pylorus (Fig 
3) 


He was treated with parenteral fluids and as 
corbie acid, and on June 14, five weeks after the 
first operation, reoperation was performed 

The operation was again performed under local 
anesthesia. When the pylorus was delivered into 
the wound, there was no visual evidence of the 


The had 


However, on palpation of the anterior 


previous incision serosal layer healed 
completely 
superior aspect, a linear defect, estimated at about 
1 mm. in width, could be palpated beneath the 
This 


current obstruction due to healing of the incision 


serosa confirmed our impression of a re 


in the first operation, Accordingly, a new incision 


was made about 0.5 em. inferior to the original 


incision on the anterior aspect of the pylorus 


Care was taken to split all the muscle fibers from 


the duodenal to the gastric end of the stenoti 


region, The fibers were then spread widely wit! 
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a blunt hemostat so that the mucosa pouted well 
into the incision. No bleeding was observed, and 
the pylorus was then returned to the peritoneal 
cavity and the wound was closed in layers with 
the additional support of wire sutures carried 
through the anterior rectus sheath rectus 
muscle. 


and 


Postoperative feedings were begun on the eve- 
ning of operation. Again, Gross’ regume was fol- 
lowed. The baby vomited his first dextrose and 
water feeding, but he vomited no other feedings. 
On the second postoperative day he was taking 
2 ot. of formula every three hours, and on the 
fourth postoperative day he was taking pabulum 
and 3 oz. of formula every four hours with no 
regurgitation. No antibiotics were given, and he 
was afebrile through his entire hospital course. He 
was discharged on the sixth postoperative day, at 
which time his weight was 6 lb. 14 02. (3118 gm.). 

When he returned, on the 
day, for the 


10th postoperative 
removal of the wire sutures, his 
mother reported that he had not vomited since 
huis discharge. Weight on that day was 8 lb. (3624 
The wound well Six weeks 
after the second operation weight was 11 Ib. 11 0z 
(5301 gm.). No had 


physical examination was within normal limits 


gm.) was healed 


vomiting occurred, and 


Comment 


We believe that this case demonstrates 
the typical confusion of symptoms and the 
surgical procrastination that arise after an 
inadequate Ramstedt procedure. A review 
of the literature *° reveals very nearly com 
plete absence of any discussion of this com- 
plication, While the inadequate operation is 
very rare in the pediatric centers reporting 
their results, it is our opinion that it has a 
much greater incidence, The great majority 


of these procedures are performed by sur 


geons with infrequent exposure to the prob 
lem. Their approach is undoubtedly 
influenced toward conservative surgical han- 
dling of the pyloric musculature because of 
the persistent warning by authorities on the 
that the 
major pitfall of the operation. We feel that 


the emphasis in the literature on avoiding 


matter duodenal perforation is 


perforation of the duodenum should — be 
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coupled with equally strong advice on per- 
forming an adequate operation. Unless the 
hypertrophied muscle fibers are thoroughly 
divided and separated so that the mucosa 
pouts well into the incision through the 
entire length of the stenotic region, the 
operator has not performed a complete 
operation. We suggest that the snare of an 
incomplete procedure is commoner than most 
operators appreciate and that the conse- 
quences can be equally serious and associated 
with a high mortality.6 The diagnosis of 
perforation is usually apparent, while that 
of an inadequate operation is many times 
clouded by misinterpretation of the symp- 
toms and x-ray findings, as well as the 
natural reluctance of the surgeon to admit 
that his operation was unsatisfactory. 


Summary 


A case of inadequate surgery for pyloric 
stenosis in a 3-week-old infant is described. 
The difficulties in management during the 
ensuing five-week postoperative course prior 
to a second adequate and successful opera- 
tion are emphasized. 
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Fatal Intracardiac Embolization from Indwelling 


Intravenous Polyethylene Catheter 


WILLIAM B. AYERS, M.D., Manhasset, N. Y. 


Embolization by an indwelling intra- 
venous polyethylene catheter used for pro- 
longed parenteral infusion has been reported 
previously.’* The importance of this prob- 
lem pointed up by a case of my own 
prompted this report. An abstract of the 
case follows. 


Report of Case 


A 33-year-old white man, a butcher, was ad 
mitted with a three-day history of abdominal pain, 
nausea, vomiting, and constipation, The history 
and physical examination were indicative of acute 
appendicitis with peritonitis. 
forated gangrenous 
peritonitis was found 


At operation a per- 
appendix 
The appendix was removed 
and the stump inverted into the cecum. The in 
cision was closed in layers without drainage with 
interrupted silk sutures. 


with generalized 


The postoperative course 
was stormy and febrile, with daily temperatures 
to 103 or 104 F 

Ten days later the patient was reoperated upon 
because of intermittent small-bowel mechanical 
obstruction secondary to adhesions, unrelieved by 
intestinal intubation. These adhesions were lysed. 
A large collection of approximately 2 to 3 liters 
of pus and blood was found in the right lateral 
gutter posterior to the colon, and this was drained 
through a separate lateral stab wound 

From the time of admission the patient received 
large amounts of penicillin, streptomycin, and 
oxytetracycline U.S. P. (Terramycin) successively 
After the second procedure, the oxytetracycline 
was discontinued, and he was treated with chlor- 
tetracycline (Aureomycin). 

On the sixth postoperative day, following the 
second operation, some stay sutures were removed 
from the second wound because of obvious wound 
infection. Two days later a polyethylene catheter 
which had been placed in an antecubital vein in 
the right arm, and through which the patient had 
been receiving parenteral fluids and antibiotic 
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From the Department of Surgery, State Uni- 
versity of New York Medical College, New York 
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therapy, disappeared. A house otheer, after ex 
ploring the patient’s bedclothes and clothing with 
two additional 


incisions more proximal to the cut-down in the 


out finding the catheter, made 


antecubital fossa, in an attempt to locate the 
catheter in the more proximal portion of the vein, 
all without 


success. Repeated x-rays of the arm 


and chest were uninformative 

The following day it was noted that the initial 
laparotomy incision showed incomplete dehiscence, 
with a loop of small bowel protruding at its upper 
angle. This was packed with sterile petrolatum 
(Vaseline) gauze and strapped closed. Two days 
later fecal drainage was noted from the right iliac 
drains 


A small-bowel loop was also noted pro- 


stab wound, through which the Penrose 
emerged 
truding in the upper end of the patient's second 
incision. This, too, was packed with sterile petro- 
latum gauze and sponges and strapped tight. At 
this time the patient was jaundiced and extremely 
anorexic and asthenic, with his temperature still 
spiking to 102-103 F daily 


same day became distended, requiring an indwelling 


His abdomen later the 
Cantor tube and constant suction, A second poly 
ethylene catheter was placed in the opposite arm 
for parenteral infusions and antibiotic therapy 

On the 
sitated removal of 


following day thrombophlebitis neces 


this catheter. The next day, 
which was the patient’s 24th hospital day, he was 
noted to be passing tarry 
the stab 


ments were noted per rectum 


fecal material through 


wound, and several tarry bowel move- 

The patient continued to have a spiking fever 
and passed tarry stools for several days thereafter. 
Repeated x-rays of the chest at this time showed 
elevation of the right diaphragm, and a presump 
tive diagnosis of a subphrenic abscess made 
(Fig. 1) 
rapidly 
areas were explored for abscesses, with negative 
results. His continued to 


104 F after this last procedure 


was 
The patient appeared to be deteriorating 
The right upper quadrant and perihepatic 


temperature spike to 


He also began to 
complain of dyspnea and developed a cough pro 


ductive of clear white sputum. Bronchoscopy was 


negative. The patient’s antibiotic therapy at this 


time was changed to bacitracin. However, the uri 


nary sediment revealed many granular casts and 


white cell casts within the next few days; so 
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Fig. 1.—X-ray of chest showing elevation of 


right hemidiaphragm. 


bacitracin was discontinued and a broad-spectrum 
antibiotic was reinstituted, 

chest 
revealed spotty infiltration of the left lung. This 
was 17 days after the unexplained disappearance 
of the inlying intravenous polyethylene catheter 
(Fig. 2) 


On the 35th hospital day x-rays of his 


On the following day rectal examination revealed 
a pelvic mass, which was firm, had no areas of 
fluctuation, and was markedly tender, Blood cul- 
this reported to contain 


After 


this, he developed a very loose cough productive 


tures at time were 


Staphylococcus aureus, coagulase-positive. 


of blood-streaked sputum, which soon became puru- 
lent. 
tion of the right diaphragm and pleural thickening 


X-rays of his chest revealed moderate eleva- 
at the right base. The impression was that the 
lesions were metastatic pulmonary abscesses. In 
view of these findings and the septic course, it was 
thought that he most likely had a pelvic suppura- 
tive endophlebitis with septic embolization to the 
ligation of 


lungs. Consequently, extraperitoneal 


the inferior vena cava was done. Postoperatively, 
he did well except for the fact that he continued 
to have a spiking fever, as before. The lower 
extremities did not enlarge. 

Sensitivity tests on repeated positive blood cul- 
tures showing S. aureus, coagulase-positive, revealed 
the organism to be sensitive to chloramphenicol 
(Chloromycetin) and bacitracin, Consequently, the 


patient was started on chloramphenicol, 500 mg 


200 
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_ Big. 2.—X-ray of chest showing scattered hazy 
infiltrates in left lung. 


every four hours, again without evidence of clinical 
improvement, 

The patient continued to have a spiking fever 
and to waste away, without particular improve- 


Vig. 3.—X-ray of chest showing increasing con- 
solidation of right lung and confluence of left lun 
lesions. 
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INTRACARDIAC EMBOLIZATION 


ment in symptoms of productive cough and dysp- 
nea. 

X-rays of the chest on the 61st day, 18 days 
following the vena cava ligation, revealed a marked 
increase in of areas for- 
merly seen in the left lung, and it was also noted 
that the central lung field on the right was in- 
completely (Fig. 3). There 
pleural effusion on the right, extending to the level 
of the seventh rib in the midaxillary line, as well 
as elevation of both domes of the diaphragm. 


extent the consolidated 


consolidated was a 


On the following day, the patient seemed more 


dyspneic than usual and was hyperventilating 


Blood chemistry determinations done on that day 
revealed BUN per 100 COs 114 
mEq/L., chlorides mEq/L., hematocrit 
15%. The dehydrated 


7/ mg. 


77 and 
was was 


He 
digitaliza- 


patient and 
low-sodium 


with 


have a 


thought to 


syndrome, 


was treated vigorously rapid 


tion, placed in an oxygen tent, and given 


molar lactate solution and whole blood. Bacitracin- 
chloramphenicol combinations were also given. The 
EKG 
patient appeared improved slightly. The COs was 
164 mEq/L., BUN 72 mg. per 100 , serum 
sodium 136.5 mEq/L., chlorides 102 mEgq/L., and 
per 100 ce 
were 26.7 mEq/L., with a total urinary output for 
the day of 200 ce 


was unremarkable, The following day the 
ec 
potassium 6.4 mg Urinary chlorides 


The following day, his urinary 


Figs. 4 and 5. 
Arrows point to areas of acute endocarditis 


output was low, and his lungs contained rhonchi 


and multiple moist rales bilaterally. The 


morning he quietly died 


next 


At autopsy the findings of multiple pulmonary 
Lying in the right heart 
was the polyethylene catheter, with extensive acute 


abscesses were established 


bacterial endocarditis in and around it, the obvious 
source of the multiple pulmonary abscesses (Figs 
4 and 5). 
well healed, and, except for multiple intra-abdom- 
The 
vena cava had been ligated and exhibited no exten- 


The abdominal wounds were relatively 
inal adhesions, there was nothing else of note 


sion of a thrombus, either proximal or distal to the 
point of ligature 


Comment 


This case represents a tragedy resulting 
from a large blind spot in our experience, 
and, although an uncommon occurrence, one 
of extremely serious import for a procedure 
which is used so commonly, and, | believe, 
without due regard for the dangers inherent 
in its use. An otherwise very complicated 
case of ruptured appendix probably would 
have been salvaged. 


Photographs of heart showing catheter in situ in right auricle and ventricle 
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Colladion sea/ 


‘ Single half hitch in 
polythene tubing 


Fig. 6.—Line drawing demonstrating method of 
inserting and tying polyethylene catheter, 


My colleagues and | now insist on the 
following routine precautions whenever an 
indwelling polyethylene catheter is to be 
used, 

1. A completely sterile technique is used 
(gowns, gloves, and mask). This will pre- 
vent in large part the phlebitis so commonly 
seen following this procedure, and thus 
allow the intravenous catheter to remain in 
place much longer. 

2. In addition to a suture tied around the 
catheter as it enters the skin, a single “loop” 
knot, or “half-hitch,” is taken in the catheter 
itself before attaching it to the needle and 
adapter leading to the infusion bottle (Fig. 
6). This thereupon knots itself into a large 
loop knot if pulled, and consequently pre- 
vents the catheter from being drawn into the 
vein. In addition to this, inasmuch as it is 
theoretically possible to have the above 
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“knot” untie itself, a drop of collodion is 
placed on the catheter as it enters the skin, 
additional block to the 
catheter’s being slipped up into the vein. 


thus adding an 


3. The usual taping of the excess catheter 
to the skin is done but, as shown in the case 
presented here, is not to be relied on. 

4. Small amounts of a dilute solution of 
heparin to keep the catheter patent are like- 
wise used routinely. 

In addition to the above routine now used 
on our service, we believe that if the catheter 
could be made radiopaque, an instant answer 


to the problem would be made available by 


x-ray. Certainly, it is obvious that a simple 
transappendicular would have 
been curative and life-saving if we had had 
x-ray evidence of where the catheter was 
residing or had been sufficiently astute to 
appreciate the true pathogenesis of the mul- 
tiple pulmonary abscesses. 


atriotomy 


Summary 


A case ending fatally as a result of em- 
bolization into the heart of an indwelling 
intravenous polyethylene catheter is pre- 
sented. Precautions to be used in avoiding 
this tragedy in a procedure widely and 
commonly practiced are recommended. 


Kings County Hospital, Brooklyn 
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Soft-Tissue Sarcoma of the Shoulder. with 


Thirty-Six Years’ Survival 


HERMAN CHARACHE, M.D., and JOHN J. GAINEY, M.D., Brooklyn 


Harrington,’ from the Mayo Clinic, gives 
a Statistical report of 4563 cases of 15 to 40 
years’ survival following radical 
tomy for cancer of the breast. Thirty-five 
of these patients lived 35 to 40 years follow- 
ing radical mastectomy. 

Morton and Morton? report from the 
University of Rochester (New York) 17 
cases of cancer originating in various organs 


mastec- 


in which incomplete surgery was done. The 
average length of survival was 12.2 years. 
Two of the patients survived 24 and 26 
years, respectively, 

Stout * cites a case reported by Harper 
and leder * of survival 50 years after onset 
of symptoms of a rhabdomyosarcoma of 
the neck. 

Gordon- Taylor ® reports a case of spindle- 
cell sarcoma of the infraspinatus muscle in 
which the patient survived 32 years. 

Grey’s® patient survived 20 years after 
excision of a sarcoma of the vastus lateralis. 

From the Brooklyn Cancer Institute we 
reported a case of lymphosarcoma of the 
intestine in a boy of 7 years who survived 
22 years without recurrence or metastasis.7 

Stewart ® reports a case of spontaneous 
regression of an inoperable myosarcoma of 
the uterus that spread throughout the pelvis 
and mesenteries. The tumor was not radio- 
sensitive. The patient developed a_ high 
fever urticarial rash and a_ high 
eosinophilia, and within a few days lost 
kilograms of tumor and ascitic fluid. The 
tumor disappeared completely. The author 
also the 
carcinoma 


and 


with 
that 


cites case of a woman 


metastatic from an ovary 
had been removed 35 years previously. 

Stewart also records a case of reticulum- 
cell sarcoma of the femur for which amputa- 


The 
disease recurred throughout the entire length 


tion at the lower end was performed. 


of the remaining femur, associated with 
metastases to the skin of the abdominal wall. 
All disease vanished under treatment with 
Coley’s toxins (unfiltered mixture of ery- 
sipelas and Bacillus prodigiosus (Serratia 
marcescens) toxins) alone, and the patient 
was well 30 years later. The all-time record 
for behavior of cancer, according to Stewart, 
is the case of a ecylindroma in which the 
tumor was first noticed at the age of 15 and 
first operated on at the age of 29, and the 
patient died at the age of 80. 

A new case of sarcoma of the shoulder 
in which the patient is living and well 36 
years after onset of symptoms is here re 
ported. 


Report of Case 


A white woman, aged 35, was admitted to the 
Brooklyn Cancer Institute (now the John E 
Jennings Hospital) in December, 1930, complain- 
ing of pain, marked swelling, and inability to raise 
her right arm, and of ulceration and bleeding 
from her right shoulder (Fig. 1) 

Pain first developed in her right shoulder in 
1920; her family doctor made the diagnosis of 
She 
year, at which 
time she noticed a hard lump at the right shoulder 
“drinking cup.” She was admitted 
to a hospital in 1921, where the tumor was re- 
moved, followed by x-ray therapy. Six 


“rheumatism” and gave her some medicine 
continued the medication for a 
the size of a 


months 
later a nodule the size of a plum appeared at the 
operative scar. This was excised in 1923, and she 
was again given x-ray therapy 

Six years later the growth reappeared for the 
third time, accompanied by another growth in the 
right axilla. This time she had radium implanted 
in the tumor, followed by a third course of x-ray 
therapy. The growth appeared to subside some 
what, but shortly afterward it began to 
very rapidly, until it reached the size of 
grapefruit 


grow 
a large 
She was admitted to a hospital, where 
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Fig. 1.—Patient with ulceration and necrosis of large round-cell sarcoma and lymphedema 
of the right arm 


Ges Fig. 2.-Vhotomicrograph showing large round-cell sarcoma. 


SOFT-TISSUE SARCOMA 


the tumor was removed, with resulting ankylosis 
of her right shoulder joint, continual drainage of 
pus and blood from the wound, and subsequent 
recurrence of the tumor for the fourth time. 


On April 8, 1930, she was taken to Bellevue 
Hospital, where the tumor was removed for the 
fourth time, followed again by implantation of 
radium in the wound and a fourth course of 
deep x-ray therapy. The pathological report 
of the tumor, by Dr. Douglas Symmers, was that 
of a “richly cellular and vascularized sarcoma of a 
large round-cell type” (Fig. 2). X-ray examina- 
tion of the right shoulder at this time revealed 
“absence of a portion of the head of the humerus 
with erosion of the glenoid fossa and obliteration 
of the joint space.” On Oct. 27, 1930, she was 
treated in a hospital for erysipelas. Subsequently, 
on Dec. 1, 1930, she was admitted to the Brooklyn 
Cancer Institute. 


Examination on admission revealed a 35-year 
old white woman in extreme pain. The body was 
bent forward, being weighed down by the right 
upper extremity, which was more than twice the 
normal size and was supported by the patient's 
left hand. The right shoulder was the site of large, 
ulcerated, excavated areas, exposing part of the 
scapula and shoulder joint. The surrounding tissue 
was covered by a slough, discharging pus and 
blood. The right axilla had two large keloid 
sears, which held the right arm close to the chest 
The rest of the physical examination was essenti- 
ally negative. 

Laboratory examination revealed the urine to be 
within normal limits. The red blood cell count 
was 4,200,000 with 63% hemoglobin. The white 
cell count was 6900, with 78% polymorphonuclears, 
17% lymphocytes, 3% transitional cells, and 2% 
eosinophils. The blood Wassermann test was nega- 
tive. The blood chemistry was within normal 
limits, and x-ray of the chest was negative for 
metastasis. 


On Dee, 5, the patient was taken to the operat 
ing room, and the right upper extremity was re 
moved by  interscapular thoracic amputation 
without disarticulation, the arm being removed to 
gether with the scapula and the outer two-thirds 
of the clavicle. Complete closure of the wound 
was impossible because of the large defect left 
following the extensive tissue removal. The patho 
logical report of the tumor was again “large round 
cell sarcoma.” She was discharged from the 
hospital on Jan. 8, 1931, with no evidence of any 
metastatic foci, and was readmitted a week later 
for a pinch graft. Two weeks later she was 
referred to the outpatient department for a fifth 
course of deep x-ray therapy 


In 1932 an ulceration developed at the site of the 
operative scar, exposing part of the fourth rib 


Charache—Gatmey 


and discharging purulent material. \-ray revealed 
the presence of a sequestrum in the fourth rib 
On July 21, 3 in. (7.5 em.) of the fourth rib was 
removed. The pathological report was “necrotic 
osteomyelitis.” Between Oct. 5, 1932, and Mareh 
1, 1933, she received sixth and seventh courses ot 
radiotherapy, followed shortly by another ulcera 
tion. The ulceration healed within a year 

By 1937 a bronchocutaneous fistula developed 
Operation was recommended, but the patient re 
fused and failed to return. 

The patient was seen again on Oct. 30, 1956 
She stated that she had treated herself at home 
until one day she noticed “maggots” crawling in 
the wound. She was admitted to another hospital 
on Oct, 29, 1953, where preoperative x-ray of the 
chest showed fibrosis of the right upper lobe with 
osteomyelitis of the sixth and seventh ribs on the 
right side. According to the transeript of her 
record, “after five days of chemotherapy the right 
upper ribs were resected, and the chest wall detect, 
together with the bronchocutaneous fistula, was 
closed by mobilizing the skin flaps and intercostal 
muscle bundles, and also utilizing the right breast 
She was discharged from the hospital on Dee. 28, 
1953” (Fig. 3). 


Fig. 3.—Patient 36 years after onset of symp- 
toms. 
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The patient was last seen on Dec. 7, 1956. The 
only complaint she had at that time was inter- 
mittent dyspnea on exertion. Examination revealed 
no evidence of recurrence or The 
photomicrographs were submitted to Dr. Arthur 
Purdy Stout, who confirmed the malignancy of 


metastasis. 


the tumor. 
Summary 


A case is presented of a 35-year-old 
woman who had a large round-cell sarcoma 
of the shoulder and has survived 36 years 
after onset of symptoms. She had had four 
She 


also received four courses of deep x-ray 


local excisions and four recurrences. 


therapy and two implantations of radium 
within a period of 10 years, at which time 
she had no metastasis, in spite of the tumor 
being highly malignant. At the end of that 


period she developed erysipelas severe 
enough to be hospitalized. After 10 years 
the patient’s shoulder and arm became ul- 
cerated and necrotic and began to slough. 
The lymphedema of the arm became so 
severe that it weighed the patient down, An 
interseapular thoracic amputation without 
disarticulation was performed. She subse- 
quently received three more courses of deep 
x-ray therapy. The patient is now living 
and well, 36 years after onset of symptoms. 

In another communication * it was asked 
editorially, “Why do some cancer patients 
die when they are expected to live and others 
live for many years when they are doomed 
to die?” The answer given was that we 
are all “born with an anticarcinogenic factor 
which holds the aberrant tissue [of Conn- 
heim] under control; combats, prevents, re- 
tards and destroys tumor formation. When 
a malignant tumor does form and is subse- 
quently removed, . . . metastasis is retarded 
or prevented by the anticarcinogenic factor.” 
Hence one patient will survive for many 
years without metastasis while another with 
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the same kind of disease, treated in the same 
manner, will die with generalized metastasis 
in a surprisingly short time. Our patient has 
an abundance of anticarcinogenic factor; 
hence she is alive, 36 years after the onset 
of symptoms. Crile and others call this 
factor cancer resistance. Stewart calls it 
growth control and states: “If we knew 
wherein this control exists, we would have 
gone a long way toward the answer of can- 
cer,” 


75 Prospect Park S. W. (15). 
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Echinococcus Cyst 


CHARLES L. COGBILL, M.D., Cleveland 


Introduction 


Hydatid disease is rare in the United 
States, and an Echinococcus cyst occurring 
At the 
Veterans’ Administration Hospital, Cleve- 
1952 in 
which a large cyst was found in the posterior 


in the thigh muscles is rarer yet. 
land, a case was encountered in 


thigh muscles and was surgically excised. 
This was the only case found clinically in 
some 76,308 admissions in the 10 years that 
the hospital has been open. During this 
same period 2611 autopsies* have been per- 
formed, and among them 3 other [E-chinococ- 
cus cysts, all of the liver, were encountered 
as incidental findings in patients who died 
of other conditions. On account of the rarity 
of reported cases of Echinococcus disease in 
this country, and because of the searcity of 
references to it in the recent [¢nglish litera- 
ture, it appears worth while to report our 
case in detail. 


Report of Case 


A 60-year-old white man, a laborer, was admitted 
to the hospital Feb. 9, 1952, complaining of a large 
mass in the right leg, of three weeks’ duration. 
This was first noted by his wife in the posterior 
aspect of the right thigh and was painless until 
about 10 days before admission, when he noted 
mild, nonradiating pain in the region of the mass 
He stated that he had noted a similar mass in the 
same area about five years before admission but 
that it had disappeared on bed rest. He had noted 
no masses elsewhere. There was no recent weight 
loss. Two years before the present admission he 
had had a gastric resection for peptic ulcer in 
this hospital; physical examination at that time 


Submitted for publication March 6, 1957. 
From the Department of 
Veterans’ Administration 


Surgery of the 
Hospital and Western 
Reserve University School of Medicine 

*About half of these were made on patients 
who died in this hospital, the rest on patients dying 
in four other Veterans’ Administration Hospitals 
in this area 


the right 
The patient had worked all his adult life 
in the steel mills and the building trades. While 
in the U. S. Army in the First World War he was 
in Siberia and the Philippines. He had no associa 
tion with dogs or sheep in Siberia but did have 


showed lesion of 


thigh. 


no evidence of any 


contact with dogs while in the Philippines. He was 
born May 3, 1892, in the town of Sibenik on the 
Sibenik is 
presently a city of about 16,000 inhabitants. As a 
boy the patient lived in the town but worked on a 
farm part of the time. This farm had 300 to 400 
sheep and dogs, which frequently were fed offal 
from 17 he 
lived in 


Dalmatian coast of Yugoslavia. 


slaughtered sheep. At the age of 
United States and had 
northeast Ohio to the present time 


moved to the 
There was a 
long past history of repeated hospitalizations, both 
elsewhere and in this hospital, for the repair of 
inguinal hernias and the treatment of duodenal 
ulcer 

On physical examination the temperature, pulse, 
The 


He appeared to have 


found to be normal. 


blood pressure was 140/80 


and respiration were 


lost some weight and was apprehensive. Except 
for several old abdominal sears and a right in 
guinal 
was not remarkable 


hernia, the general physical examination 


There was a 10%8 cm. mass 
in the right posterior thigh in the midline oecupy- 
ing the midportion of the thigh. It appeared to 
be, at least in part, posterior to the muscles. It 
tender and was of 


was not limited mobility. It 


was firm but not stony-hard. No bruit or mur 
murs could be made out 

The hemoglobin was 12.45 gm. per 100 ce. The 
white blood cell count was 7900, with 70% neutro 
phils, 21% lymphocytes, 5% monocytes, 3% eosino 
phils, and 1% basophils. A repeat white blood cell 
count about two weeks after operation was es- 
sentially the same. Urinalysis and serology were 


negative examination for acid-fast 
The serum thymol 
turbidity, alkaline phosphatase, acid phosphatase, 
COs, total protein, 
and albumin-globulin BUN all 
within normal limits. The sedimentation rate was 
34 mm/hr. The roentgenogram of the chest showed 
a granular appearance of the lung fields consistent 
with The roentgenogram of 
the right thigh revealed a large mass without evi 
dence of calcification in the soft tissues of the thigh 
posteriorly in the region of the middle third of the 


Sputum 


organisms was negative 


sodium, potassum, chlorides, 


ratio, and were 


pneumonoconiosis 
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Fig. 1 
in the thigh 


femur. Gastrointestinal roentgenograms were re- 
ported as showing a subtotal gastrectomy with a 
functioning 


evidence of 


There was no 
ulceration. The skeletal 
survey was essentially negative except for arthritic 
changes in the lumbar spine and in the sacroiliac 
and hip joints. 


gastroenmterostomy, 
marginal 


The skin test and complement- 


fixation test for Echinococcus disease 


carried out. 


were not 


On Feb, 20, 1952, the patient was taken to the 
operating room and, with gas-oxygen-ether anes- 
thesia, the thigh was explored. There was a 
large multilocular cyst located between the bellies 
of the 


biceps 


semimembranosus and semitendinosus and 
femoris The nerve was 
stretched over the posterior aspect of the cyst. 


muscles sciatic 


The cyst apparently arose from and was partially 
incorporated in the body of the adductor magnus 
muscle and extended from the ischial tuberosity 
to the posterior aspect of the knee, It was grayish 
white, had moderately thick walls, and was loosely 
attached to surrounding structures except in the 


region of the linea aspera, where separation from 
the bone was fairly difficult. During the dissection 
a small opening was inadvertently made in the 
cyst, with the escape of thick, yellow, odorless 
material numerous 


containing small 


having the appearance of grape pulps 


structures 
This open- 
ing was immediately closed with a suture, and 
after removal of the cyst the wound was meticu 
lously irrigated with saline. The wound was closed 
with silk, and the patient made an uneventful re- 
When February, 
1956, he had remained asymptomatic and showed 
no evidence of 


covery seen at follow-up in 


recurrence 
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At operation the cyst has been partially dissected free from surrounding tissue 


Gross pathological description of the mass was 
as follows: 

“The specimen consists of a multilocular, ir- 
that measures 21K10*%3 em. The 
largest cyst cavity has a circumference of 10.5 
em. and a pale, gray, firm, fibrous wall, which 


regular cyst 


Fig. 2.-Low-power view of the cyst wall (cros- 
sing the lower portion of the photograph). In 
about the midportion and near the inner surface 
can be seen a hooklet. Above this, occupying the 
upper portion of the photograph, is a cross sec- 
tion of a daughter evst. Reduced to 61% of mag 


X 12. 


5, August, 1957 
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ECHINOCOCCUS CYST 


Fig. 3.—Higher-power view of hooklet seen in 
Figure 2. Beneath it is shown the cyst wall, made 
up of hyalinized fibrous connective tissue. This 
tissue, also known as the adventitia, is elaborated 
by the host to surround the cyst. Reduced to 61% 
of mag. 100. 
measures 0.3 cm. in average thickness. Numerous 


tube-like, irregular cysts project from the main 


cyst. The external surfaces of the cysts are dull 
reddish-gray and covered with numerous irregular, 
small, fibrous tags. Section of the specimen re- 
abundant 
numerous free-floating smaller 
1.4 cm. in diameter. 


these small cysts reveals that they contain clear 


veals soft, pale, gray material and 


cysts, which 


measure up to Section of 


fluid and have a thin, translucent to semiopaque, 
pale gray, fibrous wall. The inner surfaces of the 
larger cysts are irregular, finely granular, and pale 


gray.” 


Comment 


The Echinococcus granulosus is a parasite 
of dogs, wolves, jackals, foxes, cats, and 
other carnivorous animals. Cattle and sheep 
are the usual intermediate hosts, but man 
may also become infected. The disease oc 
curs in parts of Central Europe, and in 
North and South Africa, South America, 
Arabia, Turkestan, North China, 
Japan, and the Philippines."* In 1940 world 
incidence was highest in Australia, New Zea- 


Siberia, 


land, Uruguay, and Argentina.’* There are 
no important endemic foci in the United 


States.'* Of 519 cases found by Magath " 


Coghill 


Fig. 4.—Higher-power of a portion of daughter 
cyst to show laminated chitinous material. Re- 
duced to 61% of mag. & 100 


in 1941, reported from North America (ex 
Alaska), 950 of 
their 


cept for Mexico and 


the 


foreign countries. 


patients contracted disease in 
Magath further states 
that less than five cases a year are observed 
in the United States and Canada and only 
about one native case in five years in these 
countries. 

The adult worms, which live in the small 
intestine of the dog, measure 3 to 8 mm. 
in length and are made up of a scolex having 
hooklets 


successively larger segments. The ova are 


suckers and and three to four 
excreted in the feces and gain access to 
cattle and sheep through contaminated fod 
der or water.'' Ova gain access to man, and 
infestation oftenest oceurs in childhood ® 
from water and close relationship with in 
Man is parasitized by the 
The eggs 
hatch in the gastrointestinal tract, and within 
the the 


stream, passing usually to the liver. They 


fected dogs. 


larval, or hydatid, stage only. 


a short time larvae enter blood 
may, however, be carried to other organs; 
in a series of 2700 cysts cited from Deve 
by Dew,® the sites of cysts are listed in the 


accompanying Table. 
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Location of Cysts in 2700 Cases * 


Per 
Cent 


Liver 

Lang 

Muscular and cellular tissue 
Kidney 


Spleen 

Bones 

Orbit 

Brain 

M iscellaneous 


* Cited from Deve by Dew. * 


The cysts, if unruptured, may produce 
injury as a result of pressure, Liver cysts 
may be asymptomatic until some complica 
tion compels the patient to seek medical 
advice. Several such complications have been 
listed by Dew.® These are (1) rupture into 
the bile ducts with cholangitis and jaundice, 

2) suppuration of the cyst content, (3) 
(4) 


rupture, (5) rupture into the alimentary 


intraperitoneal rupture, intrathoracic 
canal, and (6) rare forms of rupture and 
extension. If the cyst ruptures either spon- 
taneously or as a result of manipulation, 
there may be a violent anaphylactic reaction, 
which in some cases is fatal. Pulmonary 
involvement may cause cough, 


slight 


hemoptysis, and transient fever. These 
cysts are also subject to the complications of 
rupture and infection, as are the liver cysts. 

The diagnosis is made with certainty by 
examination of fluid from the cyst and the 
finding of seolices or hooklets. I-xcision of a 
the 


wall 


cyst or a. portion of a cyst and 


finding of curled, laminated cyst 


on microscopic section are also diag- 


nostic.'* The finding of calcification in 
a cyst wall in the pulmonary region, and 
especially in the liver area, by roentgenog- 
raphy is suggestive. The cutaneous allergic 
test (deseribed by Casoni in 1911) and the 
complement-fixation test are said in Australia 
to give 85% positive results.’ The Casoni 
test will remain positive many years after 
the cyst is removed, possibly for life, while 
the complement-fixation test remains posi 


tive only as long as the living cyst is present 


in the host."! Eosinophilia is present in only 
20% -25% of cases." 


Treatment is surgical, there being no 
known drug which will penetrate the cyst 
and destroy the parasites.° Wherever possi- 
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ble, complete surgical excision should be 
carried out without spillage of cyst contents; 
this can usually be done in the case of lung, 
muscle, and soft-tissue cysts. Small, un- 
complicated liver cysts, too, usually can be 
completely excised, and, according to Fitz- 
patrick,” the residual cavity in the liver 
should be closed. Larger and complicated 
liver cysts first are aspirated and then re- 
moved, and the space filled with saline and 
closed without drainage.® If these cysts are 
infected (usually with a Staphylococcus of 
low virulence), the inside is scrubbed with a 
formalin swab, irrigated with saline, and 
closed.® Fitzpatrick states he tries never to 
drain an adventitial cavity to the outside if 
he can help it. He feels, also, that it is 
unwise unsafe to inject formalin 
directly into a cyst. If a cyst has ruptured 
into the biliary tree, producing common-duct 
obstruction 
cysts), this must be treated, as well as the 
liver hydatid, 


and 


(frequently due to daughter 


Summary 


1. Hydatid disease is rare in the United 
States, 

2. A case of a large hydatid cyst in the 
thigh treated by surgical excision is pre- 
sented and the disease discussed. 


Dr. W. A. Morningstar, Assistant Chief, Labo- 
ratory Service, Veterans’ Administration Hospital, 
Cleveland, provided the pathological description 
of the gross specimen and selected and interpreted 
the photomicrographs. 


Veterans’ Administration 


Rd. (30). 


Hospital, 7300 York 
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Recurrent Gastrojejunal Ulceration and Islet-Cell 


Carcinoma of the Pancreas 


TEDROE J. FORD Jr., M.D.; GEORGE L. JORDAN Jr., M.D.; ETHEL E. ERICKSON, M.D., and 


ROBERT G. FREEMAN, M.D., Houston, Texas 


The surgical treatment of the complica- 
tions of duodenal ulcer produces good 
results in the majority of patients, for only 
2% to 5% of such operations fail to relieve 
the ulcer symptoms, I'urthermore, many of 
the patients who subsequently develop mar- 
ginal ulceration may obtain permanent relief 
by further medical management or addi- 
tional surgical procedures. However, there 
remains a small group of patients who have 
such a propensity to develop peptic ulcera- 
tion that subtotal gastrectomy with or with- 
out vagotomy fails to alter the course of the 
disease, and in some total gastrectomy has 
been necessary. The etiologic factors which 
separate these patients from the usual ulcer 
patient have not been clearly delineated in 
the past. Consequently, the reports by Elli- 
son and Zollinger concerning the association 
of non-insulin-producing islet-cell tumors of 
the pancreas and recurrent peptic ulceration 
have stimulated interest in the possible re- 
lationship of these two lesions.’* We have 
recently encountered a patient with an islet- 
cell carcinoma of the pancreas who exhibited 
recurrent gastrojejunal ulceration. 


Report of Case 


A 34-year-old Negro man was first admitted to 
the Veterans’ Administration Hospital, Houston, 
March 3, 
mittent, burning, nonradiating epigastric pain of 
nine Alkali, milk, 


On occasion 


Texas, on 1950, complaining of inter- 


months’ duration and food 


offered temporary relief there was 


associated nausea and vomiting, as well as ab- 
Submitted for publication April &, 1957. 
From the Cora and Webb Mading Department 
of Surgery and the Department of Pathology, 
Medicine; and the 


the 


Baylor University 
Surgical 


College of 


Service and Pathology Service of 


Veterans’ Administration Hospital 


dominal distention, which was relieved by eructa- 
tion. There had been no weight loss. 

Physical examination revealed a well-developed, 
well-nourished Negro man weighing 156 lb. (70.8 
kg.). 


without rebound tenderness or muscle guarding; 


There was moderate epigastric tenderness 


no organs or masses were palpable. The hemo- 
globin, hematocrit, urinalysis findings, and roent- 
genogram of the chest were within normal limits. 
A fasting specimen of gastric juice contained 95 
mEq/L. of total and 80 mEq/L. of free hydro- 
chloric acid. A roentgenogram of the upper gas- 
trointestinal tract following the 
barium meal disclosed an 


ingestion of a 
irritable and deformed 
duodenal bulb, without evidence of an active ulcer. 
The patient became asymptomatic on a medical 
regimen and was discharged on April 6. 

He limited his diet to milk, cereal, eggs, and 
toast, but symptoms rapidly recurred, so that he 
was readmitted on Aug. 9, 1950, having lost 14 Ib. 
(64 kg.) in weight. 
epigastric 


Examination revealed slight 
with questionable rigidity. 
On this occasion a fasting specimen of gastric 
juice contained 113 mEq/L. of | total 105 
mEq/L. of acid, roentgenographic 
study of the upper gastrointestinal tract following 
ingestion of barium disclosed an ulcer niche in the 
duodenum with slight gastric retention. Medical 
therapy was again instituted, with complete relief 
of symptoms, and the patient was discharged on 
Oct. 18, 1950. 

He remained asymptomatic for a few months, 
but symptoms again recurred; and on Oct. 18, 
1951, he was admitted to another hospital, where 
a diagnosis of duodenal ulcer with pyloric obstruc- 
tion was made. On Dec. 7, 1951, a_ partial 
gastrectomy was performed, reconstituting gastro- 
intestinal continuity with a gastrojejunal anasto- 
mosis. The patient was discharged on Jan. 4, 1952. 


tenderness 


and 


free and a 


He was 
Aug. 27, recurrent, persistent, 
burning epigastric pain, with tenderness to deep 
palpation in the epigastrium. Laboratory studies 
were again within normal limits except for a 
fasting gastric analysis, which revealed 68 mEq/L. 
of total and 48 mEq/L. of free acid. Determination 
of gastric acidity following insulin administration 


readmitted to the same hospital on 


1952, because of 


: 
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was reported to show a maximum of 118 mEq/L. 
of free acid. A fasting blood sugar performed on 
this admission was 68 mg. per 100 ml. A roent- 
genogram of the stomach following ingestion of 
barium revealed no evidence of marginal ulcer, and 
gastroscopic examination showed a granular and, 
hyperemic gastric mucosa. However, it was felt 
that the diagnosis of marginal 
excluded by 


ulcer was not 
these two determinations, and on 
Sept. 10, 1952, a transthoracic vagotomy was per- 
formed. The gastric drainage was recorded as 
1500 ml. during the first 24 hours after surgery, 
and a fasting sample of gastric juice contained 
32 mEq/L. of total and 4 mEq/L. of free acid, 
with a maximum response of 75 mEq/L. of total 
and 59 mEq/L. of 
injection. The patient was discharged from. this 
hospital on Sept. 23, 1952 


free acid following insulin 


Following this admission the patient remained 
essentially asymptomatic for three and one-half 
years, when his symptoms again recurred; and on 
June 8, 1956, he was admitted to the Veterans’ 
Administration Hospital, 
plaining of a sudden 
epigastric 


Houston, Texas, com- 


onset of excruciating 
pain, five hours prior to admission. 
Examination revealed an acutely ill Negro man, 
weighing 147 Ib. (66.7 kg.). The 


acutely examination, 


abdomen 
there 
A roentgenogram of the abdo- 
men demonstrated free air in the peritoneal cavity. 


was 
tender to and 


board-like rigidity 


was 


A clinical diagnosis of perforated marginal ulcer 
was made, and this diagnosis was confirmed at the 
time of laparotomy, performed a few hours after 
admission. A small stomach 


segment of was 


removed with the attached portion of jejunum, and 


gastrointestinal continuity was reestablished by a 


jejunojejunostomy and end-to-side gastrojejunos- 


tomy. At the time of this exploration the surgeon 
reported that the pancreas was examined and no 
tumor palpated 


period 24-hour gastric drainage averaged 1200 ml. ; 


was During the postoperative 


however, his convalescence was uneventful, and he 


was discharged on July 5, with instructions to 


continue his treatment with a convalescent ulcer 


diet, antacids, and antispasmodics. 
protracted nausea 
and vomiting recurred 11 days after discharge, and 


Severe epigastric pain with 
when this had persisted for four days he returned, 
on July 20. Examination revealed moderate tender 
ness in the epigastrium without rebound tenderness 
or rigidity. No organs or masses were palpable, 
The 


laboratory tests were again within normal limits 


and there had been no weight loss usual 
However, 24-hour gastric drainage averaged 1050 
ml, and analysis of a fasting sample of gastric 
juice revealed 26 mEq/L. of total and 20 mEq/L 
of free acid. The gastric drainage contained blood 
When a 
following ingestion of barium disclosed a recurrent 


roentgenogram of the gastric remnant 


bord et al 


marginal ulcer, an intensive medical regimen was 
instituted and continued for one month, The patient 
failed to obtain relief of his symptoms; therefore, 
further surgery was deemed advisable, for, despite 
the fact that 
performed, a 
visualized 


two gastric resections had been 


could be 
and the 


relatively large pouch 
roentgen 


free acid on analysis of a 


upon examination 


presence of fasting 
sample of gastric juice suggested an incomplete 
vagotomy. The possibility of an associated pan- 


creatic tumor was discussed but was felt to be 
excluded by the fact that the pancreas had been 
explored at the time of surgery in June, 1956 

On Aug. 20, 1956, a laparotomy was performed 
Upon entering the peritoneal cavity, large nodes 
were palpated at the root of the mesentery in the 
region of the celiac axis and in the pancreatico 


While the 
surgeon was proceeding to attack the stomach, one 


splenic and = gastrocolic ligaments 


nodes was sent to the laboratory for 


examination A 


of these 
microscopic subdiaphragmatic 
vagotomy was performed, and a further resection 
of the 


estimated 10% of the stomach intact 


stomach was accomplished, leaving an 
The portion 
of the jejunum including the marginal ulcer was 
excised and gastrointestinal continuity reestablished 
as previously by an end-to-end enteroenterostomy 
and an end-to-side gastrojeyunostomy. A frozen 
section histological report on the biopsy specimen 
of the lymph node was “malignant neoplasm re 
sembling argentafiin-cell tumor.” Therefore, at- 
tention was directed to the pancreas, and there a 
tumor was found in the body. A thorough examina- 
tion of the remainder of the pancreas revealed no 
other suspicious areas; therefore, an en bloc re- 
section of the spleen and the tail and body of the 
pancreas, with division of the gland at the level 
of the 


plished. In so 


superior mesenteric artery, was accom 


doing, the large nodes in the 


gastrosplenic and gastrocolic ligaments were re 


moved. Additional nodes were removed from the 
hase of the mesentery and from the region of the 
celiac axis, so that all visible and palpable areas 
of tumor were removed 

The pathological examination was reported as 
“The 


spleen, 


follows : specimens removed included the 


pancreas, portion of the stomach and 


jejunum, segments of the vagus nerves, and lymph 


nodes. In the portion of stomach and jejunum 


at the gastrojejunostomy site was an erosion 1.51 


cm., with a shallow base covered with necrotic 


Microscopic examination revealed that one 
lined by tall 
dipped to form glands 


debris 


surface was columnar cells, which 


This was contiguous with 
a fibrinopurulent exudate covering a zone of fi 


brinoid material on vascular granulation tissue, 


infiltrated with lymphocytes, plasma cells, large 


mononuclear cells, and neutrophilic granular sites 
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Fig. 1.—Gross appearance of the surgical speci- 
men, showing a tumor in the pancreas and a 
lymph-node metastasis 


On the other side, tall columnar cells lined evenly 
spaced erypts 

“In the body of the pancreas there was a firm 
nodule 3.52 cm. in diameter. On cut surfaces 
gray-white neoplastic tissue was interspersed with 
caleific areas (Fig. 1). Microscopic examination 
revealed that the pancreatic tissue was replaced by 
uniform, closely spaced neoplastic cells and abun- 
dant, partly hyalinized connective tissue stroma 
The neoplastic cells had oval, vesicular or small, 
deeply stained nuclei with a moderate amount of 
cytoplasm. Some neoplastic cells palisaded around 


blood vessels, Occasionally neoplastic cells were 


A few 
crosis and hemorrhage were seen (Figs. 2 and 3) 


in endothelium-lined spaces areas of ne- 


“Surrounding the pancreas were numerous lymph 


nodes, some up to 2.5 em. in diameter, that were 


red-brown on cut surfaces, The lymph nodes were 


partly or completely replaced by neoplastic cells 


The diagnosis rendered on frozen section of a 


yortion of a lymph node was “malignant neoplasm 


resembling argentaflin-cell tumor.” However, on 


fixed section, the appearance of the neoplastic 


cells and their arrangement led to a diagnosis of 


Fig 2.—Vhotomicrograph of the 
tumor. Reduced to 69% ot mag. & 100 


pancreatic 
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islet-cell nesidioblastoma—with metastases 


to regional lymph nodes. 


tumor 


At the time of surgery an electrophoretic pattern 
of the patient’s serum proteins was obtained, and 
no abnormal component suggestive of glucagon 
could be discerned, 

Following the operation, the 24-hour gastric 
drainage fell to an average of 429 ml., and exami- 
nation of specimens of gastric juice revealed no 
free acid. The patient had a difficult postoperative 
course, complicated by intermittent episodes of 
abdominal pain which at times suggested partial 
obstruction relieved these 


symptoms, and he was discharged on Sept. 21. 


Nasogastric suction 

He did well for approximately three weeks, but 
returned on Oct. 19, with 
cramping upper abdominal 
nausea and vomiting 


a six-day history of 
pain with 
I-xamination showed tender- 
ness in the epigastrium without muscle guarding or 
rebound tenderness 


associated 


All laboratory studies, includ- 
ing a serum amylase determination, were within 
normal limits. A scout film of the abdomen was 


reported to show small amounts of air in the 
small bowel, consistent with a diagnosis of mild 
reflex ileus. He 


fluids and 


was with intravenous 
resulting in the 


was discharged on 


treated 
nasogastric suction, 
relief of 
Oct. 27. 


His last 


symptoms, and he 


admission Nov. 6, with a 


four-day history of severe epigastric pain radiating 


Was on 


to the back, with associated nausea and vomiting. 
On this appeared acutely ill, with 
marked epigastric tenderness and abdominal rigid- 


admission he 


itv. No masses were palpable in the abdomen; 
bowel sounds were hypoactive 
135 Ib. (61.2 kg.) 
within normal limits except 


His weight was 
Laboratory examinations were 
for a determination 
of serum amylase, which was reported to be 86 
units. The fasting blood glucose concentration was 
78 mg. per 100 ml. A 


diagnosis of acute pan 


Fig. 3. 


Photomicrograph of the pancreatic 
tumor. Reduced to 69% of mag. & 300 


ws. 
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acidity. 


Effect of 


creatitis was made, and treatment consisting of 
gastric suction, intravenous fluids and sedation was 
instituted. On this 
After this 
for a few days for 


regimen he became asymp- 


tomatic. he remained in the hospital 
completion of studies relative 
to his ulcer problem. An electrophoretic pattern 
of the serum performed on Nov. 17 revealed no 
abnormal component. A 12-hour fasting specimen 
of gastric juice was 265 ml. and contained no free 
acid, and there was no free acid in samples of 
gastric juice taken after stimulation with histamine 


and with insulin (Fig. 4) 


Comment 


The association of non-insulin-producing 
islet-cell tumors and peptic ulceration has 
been reported only a few times. Ellison 
was able to collect 24 cases according to a 
ot 


these cases the tumor of the pancreas was 


recent communication, but in’ one-half 


recognized — until 
The 


lesions suggests the possibility that a hor- 


not autopsy Was per 


formed.! association of these two 
mone is secreted by the tumor that stimulates 
gastric secretion despite vagotomy and/or 
gastrectomy, and the effect of glucagon on 
gastric secretion is being investigated. Un 
fortunately, in most of the cases which 


Ford et al 


S¢ pr. 


Nov - 


June duly Sept- 


gastrectomy, vagotomy, and excision of the pancreatic tumor upon gastric 


have been reported, accurate studies of gas 


tric secretion were not recorded, and at 


the present time it cannot be proved that 
excision of the tumor will reduce gastric 
that 
standard 


secretion. fact, Illison suggests 
should the 


operative techniques for treatment of peptic 


one always utilize 
ulceration in addition to removal of a tumor, 
as it is possible that unsuspected metastases 
in lymph nodes or nonpalpable secondary 
tumors elsewhere in the pancreas may con 
tinue to exert an uleerogenic activity. The 
fact that of 
these pancreatic tumors are malignant adds 


approximately three-fourths 
to the difficulty in long-term assessment of 
the effect of their removal upon gastric 
secretion, for among the 24 patients col 
lected by [:llison there were only IL in 
whom there was treatment directed toward 
both the tumor and the uleer, and only 5 
of these survived longer than one year, 
Although it is impossible to arrive at 


definitive conclusions, it is interesting to 


speculate upon the possible association of 
the pancreatic tumor and the recurrence of 
the The 


uleeration in present case onset 
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of symptoms in June, 1956, was abrupt, 
after an asymptomatic interval of three and 
one-half years. Subsequently, symptoms be- 
came intractable, and the complications of 
perforation, hemorrhage, and obstruction all 
It seems 
unlikely that the malignant tumor had been 
present for three 
there apparently was considerable growth 


occurred within a short period. 


and one-half years, as 
between the operation in June and the one 
in August. At the the 


tumor was large and nodal metastases were 


time of resection 


obvious, whereas the surgeon was unable to 
identify the tumor in June. These findings, 
plus the persistence of free acid in fasting 
specimens tested prior to resection of the 
tumor, might suggest a relationship between 
the two lesions; however, in view of the 
fact that a third gastrectomy and a_sub- 
diaphragmatic vagotomy were performed 
simultaneously with removal of the tumor, 
it is not possible in this case to state with 


accuracy which procedure was responsible 


for the postoperative achlorhydria. 


We have reviewed the problem of mar- 
ginal ulcer in our hospital and have re- 
examined the pancreas of all patients (4) 
dying in this hospital who had marginal 
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ulcer at the time of death or who had been 
treated for recurrent ulceration in the past. 
None of these had a pancreatic tumor. Fur- 
thermore, the original report by 
Zollinger and Ellison, we have carefully 
explored the pancreas each time surgical 


since 


treatment for marginal ulcer has been insti- 
tuted, and the case here reported is the only 
one in which a tumor of the pancreas has 
been encountered. Consequently, it would 
that the of these 
lesions is quite rare; and at the present time 


appear association two 
the available data do not allow any definite 
conclusion concerning their relationship. It 
is unlikely that definitive data can be ob- 
tained on this subject except by a collection 
of cases from numerous medical centers, 
and it is to be recommended that all similar 
cases be reported in detail in order to aid 
in this evaluation. 


taylor University College of Medicine. 
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Cardiac Arrest One Hour Following Pneumonectomy 


Successful Resuscitation and Religation of Right Pulmonary -[rtery 


NEAL C. HAMEL, M.D., Olive View, Calif., and LYMAN A. BREWER III, M.D., Los Angeles 


Introduction 


This report records the successful resusci- 
tation of a patient who had a cardiac arrest 
in the postoperative room one hour follow- 
ing the completion of a right pneumonectomy 
for pulmonary tuberculosis at Olive View 
Sanatorium, on Novy. 11, 1954. The patient 
had sudden cessation of all vital signs due to 
a massive hemorrhage from the right main 
pulmonary artery and was considered dead. 
The availability of trained personnel and 
proper facilities made immediate religation 
of the pulmonary artery and cardiac resusci- 
tation possible. The patient left the hospital 
with no neurologic sequelae. 
after ventricular 
fibrillation or cardiac arrest occurring in the 


Cardiac resuscitation 
operating room is now a_ well-established 
procedure, which has been successfully per- 
formed on many occasions. In at least two 
instances successful resuscitation of a patient 
suffering from ventricular fibrillation outside 
the operating room has been reported.** We 
have been unable to find a similar report 
of the recovery of a patient who had a 
cardiac arrest and was apparently dead from 
massive postoperative hemorrhage outside 
the operating room, 


Report of Case 
A 50-year-old white male was admitted to Olive 


15, 1952. He had con- 


tracted tuberculosis early in 1950 and had received 


View Sanatorium on Aug 


sporadic care at home over a two-year period 
During this time the tuberculosis process had be- 
come far advanced, with bilateral cavitation seen 
(Fig. 1), and the patient had a_per- 
sistently positive sputum. 


om x-ray 
On examination he was 
Submitted for publication Feb. &, 1957 
From the Surgical Services of Olive View Sana- 
torium. 


debilitated, with signs of bilateral 


cavitation. He 


weak and 
treatment with 
S.P., 1 gm. twice 
S.P., 16 gm 
four times weekly, upon admission to the hospital 
In May, 1953, because of a persistently 
sputum, S.P., 150 meg 
Serial x-ray studies showed 
side. A 
6 cm. cavity persisted in the right midlung field 


was placed on 
dihydrostreptomycin sulfate U 


weekly, and aminosalicylic acid, U 


positive 
isoniazid U daily, was 
added to the regimen 


disappearance of the cavity on the left 


with considerable diffuse nodular disease (Fig. 2) 
His sputum remained positive on concentrate, but 
his general condition had markedly improved and 
he had gained 30 Ib. in weight 
2800 cc.; the 
seconds, and he could walk 300 ft. without dyspnea 
1954, it was 
evident that maximum improvement had been made 


The vital capacity 


was breath-holding time was 31 


At surgical conference in October, 


on the 26-month bed rest and chemotherapy. Be 
cause of the persisting cavitation in the right mid 
lung field, the positive sputum, and the diffuse 
nodular disease, right 
recommended, 

On Nov. 9, 1954, a right 
The 


posterolateral 


pneumonectomy 


pneumonectomy 


performed thoracic cavity was opened 


through a approach through the 


fifth rib bed. The pleura was markedly thickened, 
and the lung was dissected free in both the intra- 
plane. Extensive nodular 


and the extrapleural 


disease was noted throughout the entire lung in 
The 
individual 


addition to the cavity near the right hilus 


pulmonary vessels were secured by 
ligation technique. Some difficulty was encountered, 
length of 


A No. 2 and a 


were 


due to the short the main pulmonary 
second, OO, single silk 
1 he 


interrupted fine silk 


artery 


suture used as ligatures divided 


bronchus was closed with 


sutures. A pericardial fat graft was placed on the 
bronchial stump and the chest wall closed in layers 
The procedure was completed in three hours. After 
adjustment of the intrapleural pressure to a slightly 


negative level, the patient was returned to the 


postoperative room, in excellent condition with 


stable vital signs. The blood pressure at the be- 
ginning of the operation was 115/75, amd at the 
completion it was 105/75. There was no abnormal 
hlood loss during surgery, and he was given 1500 
cc. of citrated whole human blood U.S. P. during 


the operative procedure 
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Fig. 1.—The chest roent- 
genogram shows multiple 
bilateral cavitation on ad- 
mission to Olive View Sana- 
torium. 


Fig. 2—After intensive 
antimicrobial therapy — the 
preoperative film shows that 
the left lung has cleared 
considerably, although cavi 
tation persists in all lobes of 
the right lung 


Fig. 3.—Seven months at- 
ter the pneumonectomy, no 
active tuberculous disease is 
seen in the left lung field. A 
postpneumonectomy thoraco- 
plasty has been performed 
on the right side 
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CARDIAC ARREST FOLLOWING PNEUMONECTOM) 


Approximately one hour after the surgery had 
been completed, the special nurse hurriedly re- 
ported that the patient had died. There were no 
respirations, pulse, or audible heart beat. The 
blood pressure was zero, and the entire right chest 
was dull to percussion. 


The patient was returned immediately to the 
operating room, which was being prepared for 
another thoracotomy. The anesthetist immediately 
inserted an intratracheal tube for the insufflation 
Without 
nique, the chest was hurriedly reopened 
quantities of Type © blood 
left 
vein, which had been kept patent following surgery 
The right 
completely 


of oxygen. stopping for aseptic tech- 
Large 
were administered 
through a cannula in the lesser saphenous 


hemithorax was found to be almost 
filled with blood, and the main pul- 
monary artery was widely open, apparently due 
to cutting through of the proximal ligature. There 
was no cardiac movement. The stump of the right 
pulmonary artery quickly 


a running 00000 arterial suture. While this suture 


was sutured with 


was being completed, the heart began to beat, 
and soon the cardiac contractions became strong 
The pulmonary artery appeared to be well secured, 
and the chest wall was rapidly closed. The patient 
began to react before the chest wall was closed 
that the 


took approximately 3 


It was estimated opening of the chest 
a total of 30 
securing of the 
Dur 


ing this procedure approximately 2500 cc. of blood 


minutes, and 


minutes were included in the 


pulmonary artery and the chest-wall closure. 


The blood pressure was 80/50 
The 
entirely 


was administered 


at the completion of the second operation 
from then on 
Feb. 3, 1955, a 


thoracoplasty was performed in order to prevent 


postoperative course was 


uneventful. On right tailoring 
excessive mediastinal shift and possible reactiva 
tion of the latent disease of the left lung 
discharged on Aug. 16, 1955, with stable disease, 
as evidenced by the (Fig. 3). He has 
remained well to the present time 


He was 


X-ray 


Comment 


Massive postoperative hemorrhage from 
a major pulmonary vessel occurring after 
the patient has been removed to his room 
is usually a catastrophic and rapidly fatal 
event, due to the exsanguination. Postopera 
tive intrapleural bleeding, which less 
severe and more chronic in nature, usually 
occurs from intercostal and bronchial ves 
sels. The hemorrhage most frequently can 
be handled satisfactory by conservative 
measures and is seen in 2% to 5 of cases 


undergoing pulmonary resection for tuber- 


Hlamel—Brewer 


culosis. Deliberate surgical intervention may 


be necessary in certain instances. Analysis 


of a series of 500 consecutive pulmonary 
resections which have been performed at the 
in the last 
years revealed 9 cases in which postoperative 


Olive View Sanatorium three 
intrapleural hemorrhage was serious enough 
to necessitate thoracotomy within 36 hours 
following the original surgery (1.8%). Of 
these cases, five were due to uncontrolled 
bleeding from the bronchial vessels, and in 
four there was oozing from the branches 
of the intercostal vessels. In each case the 
postoperative hemorrhage was successfully 
managed at the second thoracotomy. 

Actually, the number of cases in which 
death has ocurred from the reopening of a 
main pulmonary artery is not known. When 
the surgery has been performed carefully, 
this complication usually occurs as the result 
of the ligature cutting through a diseased 
pulmonary artery. Of course, ligatures may 
slip off when they are not securely applied. 
Recently we had a ligature cut through a 
diseased pulmonary artery following a pneu 
monectomy just before the chest was closed. 
sv opening the pericardium and clamping 
the artery, it was possible to repair it se 
curely. 

The successful outcome of the present 
case is due to a number of factors. The 
prompt detection by the special nurse of the 
cessation of vital signs and the immediate 
decision to reopen the chest were of major 
importance. The readiness of the operating 
room for a thoracotomy and the immediate 
availability of the anesthetist made the per 
formance of the thoracotomy almost in 
stantaneously possible once the decision was 
The 


next to 


location of 
the operating 
the 


made. the postoperative 


room room fur 
This 


sideration is a strong argument for keeping 


ther cut down delay. con 
the patient in a postoperative recovery room 
close to the operating room and not moving 
him to a distant ward, The availability of a 
large quanity of Type © blood and. the 
the ankle 


made rapid restoration of the blood volume 


presence of a cannula in vein 
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possible. Plasma expanders may have been 
effectual, but there is no question that whole 
blood, with the oxygen-carrying capacity of 
the hemoglobin, offers the best medium to 
provide oxygen to the sensitive nervous 
system. Since no neurologic sequelae of any 
kind were noted, it must be presumed that 
some cerebral circulation was maintained 
for a portion of the time that intervened 
from the moment the diagnosis of cardiac 
standstill was made until the heart action 
was resumed. We believe it is important 
that the patient had no prolonged periods 
of hypoxia during the operation or in the 
immediate postoperative period, so that the 
brain was well oxygenated up to the point 
of the cardiac standstill. 

There are certain lessons to be learned by 
the study of this case. The most important 
is that of prevention of hemorrhage from a 
divided main pulmonary artery. If there is 
not sufficient length of pulmonary artery to 
provide for two ligatures with an interven- 
ing “bead,”” two techniques are applicable : 
1. The application of a proximal nonerush- 
ing arterial clamp permits the closure of the 
vessel with a running arterial suture, much 
as one would secure the divided end of a 
ductus arteriosus. (This was the technique 
used in our case at the second operation, 
herein reported.) 2. Opening the peri- 
cardium offers exposure of additional length 
of pulmonary artery for ligation.’ A’ band 
of nonirritating cellophane may be placed 
around a friable pulmonary artery to pre- 
vent the ligature from cutting through. Any 
of these methods is satisfactory, and 
the actual technique used must depend on the 
judgment and previous experience of the 
surgeon in handling such a situation. Open- 
ing the pericardium is not a dangerous pro- 
cedure, as was formerly believed. We have 
employed it whenever it was necessary to 
adequately expose and secure the pulmonary 
artery, However, if the pericardium is 
opened, we believe that a small window in 
the pericardium should be left near the apex 
of the heart to drain dependently all fluid 
developing from a possible traumatic peri- 
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carditis and thus prevent cardiac tampon- 
ade.* 

As long as operations are performed, 
there remains the possibility of severe 
hemorrhage from a major artery in the early 
postoperative period. Therefore the surgeon 
must always be prepared to deal with this 
eventuality. The importance of the im- 
mediate diagnosis of cardiac standstill can- 
not be stressed too much, This can be made 
only by carefully trained personnel, pref- 
erably in a recovery room or postoperative 
room where specially instructed nurses and 
doctors are available. This postoperative 
room should be very close to the operating 
room. Ideally, a resuscitation team should 
be instantly available. This includes a sur- 
geon, an anesthetist, and a nurse, all of 
whom have been schooled in their special 
equipment should be 
ready always and should include a thoracot- 
omy apparatus, 
matched blood ready for transfusion, and 


tasks. Emergency 


set, adequate anesthetic 
reserve Type O blood and/or plasma and 
plasma expanders. The cannula or large- 
bore needle is left in the patient's vein until 
the patient has properly recovered from the 
operation and the dangers of immediate 


hemorrhage have passed. 


Summary 


An instance of successful resuscitation of 
a patient with cardiac arrest due to massive 
intrapleural 
whom the right main pulmonary artery was 
religated and the heart revived one hour 
after 


hemorrhage is reported, in 


pneumonectomy. Various technical 
steps which should minimize the occurrence 
of massive hemorrhage are reviewed. How- 
ever, when proper facilities are available, 
cardiac arrest in the postoperative period 
due to exsanguinating hemorrhage, even 
from a major pulmonary vessel, is not 
necessarily fatal. 

the future 


This case gives hope for 


successful management of what is usually 


a fatal complication in the recovery room 
and is a stimulus for every surgical service 
to review constantly their emergency set-up 
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in order to be ever prepared for the adequate 
treatment of such massive hemorrhage. 


2010 Wilshire Blvd. (57) (Dr. Brewer). 
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Malignant Brenner Tumor 


MARGARET MACKINNON, M.D., and MALCOLM B. DOCKERTY, M.D., Rochester, Minn. 


The 


unusually rare lesion, and thus far only six 


malignant Brenner tumor an 
cases have been reported in the literature. 
lorty two cases of Brenner tumor were re 
ported from the Mayo Clinic in 1950, all 
of which were benign.’ However, a malig 
1954. A 


report of this case is presented herewith. 


nant Brenner tumor was seen in 


Report of Case 


\ 59-year-old) white woman (sextigravida, 
quadripara, two abortions) was first seen at the 
Clinic in 1938 because of symptoms referable to a 
time 


revealed a leiomyoma in the uterus 3 to 4 em. in 


duodenal ulcer. Pelvic examination at this 
diameter 
In 1954 the 


lower abdominal enlargement of two weeks’ dura 


patient returned, complaining of 


Received for publication March 14, 1957 
Fellow in Obstetrics and 
Foundation (Dr. Mackinnon) 
Pathology, Mayo Mayo Foundation 
(Dr, Dockerty). The Mayo Foundation, Roches 
ter, Minn, ts a part of the Graduate School of 
the University of Minnesota. 


Gynecology, Mayo 
Section of Surgical 


Clinic and 


Fig. 1 
showing 


(sross tumor, 
solid and cystic 
components, Villous as 
pects are apparent at the 


junction of the two 


tion. She reported that the menopause had oc- 


curred in 1947. On examination a firm, somewhat 
nodular mass was found in the left adnexal region 
Abdominal bilateral 


hysterectomy and salpingo- 


oophorectomy were carried out 

The uterus was not remarkable except for the 
presence of a small adenomatous polyp and an 
intramural fibromyoma 2 cm. in diameter. The 
tubes appeared normal and the right ovary atrophic 
The left lobulated, 
encapsulated, partly solid, and partly cystic tumor, 
measuring 20 by 15 by 12 em. and weighing 
1900 gm. The tumor was removed, and on bisec- 
tion a large amount of fluid escaped from a uniloc- 
ular cystic compartment, which occupied the bulk 
of the The after 
estimated to measure about 14 em. in diameter. The 
(Fig. 1) was solid, lobulated, 
white, firm, and gritty, similar in color and texture 
to fibroma 


ovary was the seat of a 


mass mass, collapse, was 


remaining portion 


However, 
which 


those portions of the 
lined the interior of the 
cyst were definitely of different composition, being 
shaggy, somewhat friable, soft, and brownish-gray. 


solid component 


Microscopic examination of sections of the solid 
whitish portion of the showed structures 
typical of Brenner tumor (Fig. 24). Islands of 
squamous-like cells, often with cystic, columnar- 


tumor 


; 
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MALIGNANT BRENNER TUMOR 


2. 


A, section through dense aspect of solid portion, showing benign Brenner tumor 


with epithelial island lying in a fibromal like matrix. Hematoxylin and eosin; * 75. B, another 


island of benign epithelium, showing central cavities lined by 
Hematoxylin and eosin; reduced to 97% of mag. &* 150 


cells 


lined centers and containing mucus (Fig. 23) 
were embedded in a fibrous and hyaline matrix 
with Near the 
inner surface of the solid component the fibrous 
stroma gradually decreased as a result of epithelial 
overgrowth until, adjacent to the frond-like struc 


observed 


scattered areas of calcification. 


tures grossly, it was represented by 


tenuous stramls only. These strands served as the 
vessel-carrying cores for the villous papillary folds 
of epithelium now piled from 8 to 15 layers thick 
in proliferating mantles (Fig. 34 and B). Through 
the high-power objective the epithelium here, in 
contrast 


to its completely benign appearance in 


the aforementioned solid areas, exhibited large, 


and one 
(Fig. 


occasionally 


hyperchromatic nuclei, large nucleoli, 


or two mitotic figures in each field 


Giant epithelial forms were noted 


this 
epithelium and its benign counterpart in the regions 


Transitions between malignant-appearing 
of typical Brenner tumor were easily identified 
The 


malignant process being limited to that particular 


peritoneum was not involved, the entire 


portion ot the cyst which bore contact with the 


solid component of the tumor 


Comment 
The 


plasm which must be distinguished grossly 


ovarian Brenner tumor is a neo 


Mackinnon—Dockerty 


columnar, mucus-producing 


from the fibroma and thecoma. It appears 
in solid, cystic, and mixed forms, and the 


Micro 


cells 


two last-named may be mucinous, 


scopically, nests of epithelial are 
distributed in fibromatous connective tissue. 
The epithelial cells are squamous-like but 
lack keratohyaline granules and intercellular 
bridges. 
In 1907 


tumors under the designation 


renner? deseribed three such 


“oophoroma 


folliculare.”” In 1935 Bland and Goldstein 


reviewed the available literature regarding 
Brenner tumor. Of the 60 patients whose 


cases were reported, 6 died within one year 


after operation; ] patient died of 


“metas 
tasis. 


In 1945, 


of two cases of malignant Brenner tumor 


von Numers * published reports 


\ brief review of each case follows 


Case | \ 
hack 


pain for six 


-year-old woman, tripara, had 


pain of several years’ duration, 


abdominal 
months, 


weeks At 


tumors were found 


and abdominal fullness lor 


several operation bilateral ovarian 


The right ovary was enlarged 
to fist-size and 


contained a  pseudomucinous 


— 
ae 


Kip. 3 
portions of tumor 
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A, low-power aspect, showing villous architecture at junction of cystic and_ solid 


This villous aspect has been noted previously in malignant Brenner tumors 


Hematoxylin and eosin; & 10. B, tenuous character of the connective-tissue stalks supporting 


the epithelial cells of the villi 
giant cell can be seen 


The epithelial cells are quite dark-staining, and an occasional 
Hematoxylin and eosin; * 100. C, 


section from a villous region. The 


pleomorphism and mitotic activity of the epithelial cells are apparent. Hematoxylin and eosin; 


reduced to 97% of mag. * 850 


The left 
and partially cystic, and was enlarged to the size 


cystadenoma ovary was partially solid 


of a woman's head. The solid portion consisted of 


malignant Brenner tumor, with epithelial pleomor 


phism, and pathologic mitotic figures. Numerous 


metastatic growths were found in the pelvic 


peritoneum, The patient received irradiation after 
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total hysterectomy and bilateral salpingo-oophorec- 
The 


ascites ensued. 


tomy tumor recurred, and formation of 
The patient died one year after 
operation, 
Cast 2.—A 
had a lump in the lower part of her abdomen for 


12 years. 


57-year-old woman, tripara, had 


Two months prior to her admission to 
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MALIGNANT BRENNER TUMOR 


the hospital the lump increased in size and became 


right ovary was found 


half 


of a man’s head and consisted of a pseudomucinous 


painful. At operation, the 


to be enlarged to one and a times the size 
cystadenoma, with a solid portion consisting of 
malignant Brenner tumor, The patient died about 
one year after operation. Necropsy was not pet 
formed 

Dubrauszky and associates reported a case 
of malignant Brenner tumor in 1947 * and 
another in 1949.6 The first patient was a 
70-year-old had 
laparotomy. After 3000 ml. of ascitic fluid 


woman who undergone 
had been withdrawn, a left ovarian tumor, 


moved. Microscopic investigation showed it 


cm., was discovered and re 


Vackinnon—Dockerty 


Fig A 


benign region 


from malignant Brenner 
tumor Note the typical 
islands of pale-staining 


polygonal cells. The central 


cavities contained 
mucus Hematoxylin and 
eosin: 40 B, section trom 


AS 


another zone, depicting im 


creased cellularity, nuclear 


hyperchromatism, and = mi 


totic spindles. Hematoxylin 


and eosin; C, sec 


tion from a still more pleo 


morphie area of the same 


tumor. Note the malignant 


Hematoxylin and 
1000 


Colvin, of 


wiant cell 


eosin; Courtesy of 
Dr S. H 


Rouge, La 


Baton 


to be a Brenner tumor with cystic formation, 
Carcinomatous portions were noted micro 
scopically in both solid and cystic portions. 
At currettage, endometrial hyperplasia also 
was noted. 

The second patient was a 69-year-old 
woman, quintipara, who was first seen 
because of a mass in the lower abdominal 
She had had a 


mastectomy nine years previously for car 


region and loss of weight. 
cinoma. At operation, a left ovarian tumor, 


measuring cm., was removed. 


The tumor was partially solid and partially 
cystic, with 


pseudomucinous portions. 


Marked atypical changes with mitotic figures 
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and giant cells seen in the epithelial portions 
of the Brenner tumor indicated its malignant 
nature. 

Novak recently reported a case of malig- 
nant Brenner tumor seen by Limburg.’ 

Rawson and Helman*® reported the case 
of a 70-year-old woman who was operated 
A tumor was 
found invading the broad ligament and the 


on for an abdominal mass. 
lateral pelvic wall. It was impossible to 
dissect out all the neoplastic tissue, Deep 
x-ray therapy was initiated on the seventh 
postoperative day. Vaginal bleeding began 
five months after operation, and the patient 
Nec- 


ropsy showed involvement of the posterior 


died five and one-half months later. 


extension 
left 
ureter and compression of the right ureter, 


wall of the bladder and lateral 


with invasion and obstruction of the 
The vaginal and rectal walls were invaded, 
and the kidneys also were involved. 
Through the courtesy of Dr. S. H. Colvin,’ 
of Baton Rouge, we have had the opportu 
nity of reviewing slides from still another 
tumor (lig. 44, B, 


malignant Brenner 


and C), 


Summary 


Malignant Brenner tumor is a very rare 


entity. A review of the literature discloses 
only six cases. A seventh case, encountered 


recently at the Mayo Clinic, is reported, and 


A, M. A. ARCHIVES OF SURGERY 


photomicrographs of an eighth case are pre- 
sented. 


The Mayo Clinic. 
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Purulent Pericardial Effusion Treated 


Incision and Drainage 


by 


MARTIN B. MYLES, M.D.; ROBERT B. PFEFFER, M.D., and PETER W. STONE, M.D., New York 


The 


pericarditis with effusion is not a common 


presence of a subacute or chronic 
condition encountered on a surgical service. 
The surgeon is much more aware of acute 
pericardial tamponade secondary to penetrat 
ing wounds of the heart. Here the condition 
can easily be suspected by the site and type 
of injury, as well as the dramatic clinical 
picture and fairly typical signs.’* A small 
effusion into the pericardial sac may be 
quickly fatal, since there is little dilatation of 
the pericardium and shock can occur quickly. 
Elkin and Campbell * have reported a case 
in which 5 ce. of blood in the pericardium 
has given a O/O arterial blood pressure. 
Subacute or chronic pericarditis, on the other 
hand, can lead to massive effusion without 
the striking clinical picture of acute tampon- 
ade. Yu et al.® have reported a case in which 
pericardial aspiration yielded 1910 ce. of 
uid on one oceasion. The most outstanding 
symptom is dyspnea in most of these pa 
tients. This symptom, however, as well as 
most of the physical signs, is also easily 
confused with the symptoms of myocardial 
infarction, acute or chronic pulmonary 
disease, and cardiac failure. Williams and 
Soutter,’ in a thorough review of pericardial 
tamponade, have pointed out some of the 
misconceptions in physical signs, as well as 
the importance of a pulsus paradoxus and 
pulsating neck veins, which are often missed. 
(soyette * has emphasized the presence of a 
pericardial friction rub in the first 36 hours 
as an important sign of differentiation from 
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Needless to 
say, the diagnosis is most difficult unless 


acute myocardial infaretion. 


kept in mind by the observer of the patient. 
It is our purpose to report such a case and 
the dramatic response to adequate surgical 
therapy. 


Report of Case 


A 56-year-old mam was admitted to Bellevue 
Hospital for the second time on March 23, 1956 
The patient was confused and could only state 
by way of that he had 
“sick” for week, a nonproductive 
cough and mild shortness of breath the day prior 
His hospitalization, in 
November, 1952, was initiated by complaints of 


history been feeling 


over a with 


to admission previous 
periumbilical pain and weight loss, for which no 
definitive diagnosis was reached despite thorough 
investigation 

Physical examination, on 
both 
The patient was cyanotic, with brownish pigmenta 


March 23, 


and 


gave an 


impression of acute chronic disease 


tion of the exposed areas of the skin. There was 


no pigmentation of the buccal mucosa. The ex 


tremities were cool but not clammy. There was 


evidence of marked dehydration. Blood pressure 


112; 


rate, 28, and rectal temperature, 98.0 F 


was unobtainable; pulse rate, respiratory 
Examina 
tion of the lung revealed loud, moist inspiratory 
and expiratory rales at the left lateral field and 
left base The 


normal in quality and rhythm 


posteriorly heart sounds were 
The heart size was 
judged by percussion to be enlarged to approxi- 
mately 2 cm. past the The 


There was 


midclavicular line 
abdominal examination was negative 
no peripheral edema or clubbing 

The initial total leukocyte count was 28,000 per 
cubic millimeter, with 80% polymorphonuclear cells, 
17% segmental cells, and 3% lymphocytes. Hemo 
globin was 185 gm. per and hematocrit 53% 
Urinalysis was unremarkable except for a specific 
gravity of 1013. A_ bedside chest plate was 
technically unsatisfactory but did reveal a density 
in the left lower lung field suggestive of a pneu 
monic infiltration. A blood culture was taken 
which proved to be sterile 
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Fig. 1A Electrocardiogram March 26, 
aV, and Vi Vo 


that of 
overwhelming 


The initial diagnostic impression was 
lobe pneumonia with 
septicemia and shock, The patient was placed on 
continuous imtravenous fluids, including 5,000,000 
aqueous penicillin, as well as 2 gm. of 


intramuscularly per day. slow 


left lower 


units of 
streptomycin 
levarterenol bitartrate 


1956, showing 


intravenous “drip,” 4y per 


standard Leads 


elevation 1m 


was instituted in order to maintam a 


milliliter, 
Oxygen was ad- 


systolu blood pressure of 100 
ministered via BLB mask. 

On March 24, after 24 hours of treatment, the 
was unaltered. The temperature 


clinical picture 
The hemoglobin had dropped to 


was still ne yrmal 


15.5 gm. per 100 ce. most probably on the basis 
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lead marked at left of each Square 


—— 4 


Fig. 1B.—Electrocardiogram April 4, nine days after imitial tracing, now shows that the 
S-T segment has returned to the base line with prominent T-wave inversion appearing im 


standard Leads I, aVe, and VeVe 


of hydration. Levarterenol “drip was still re rhis was done on the basis of severe imfection 


quired to maintain blood pressure. At this juncture — unresponsive to 24 hours of conservative therapy,® 


it was decided to institute corticoid therapy in as well as the wholely clinical suggestion that 
the form of intravenous hydrocortisone alcohol, the underlying process may have represented 
100 mg., at the same time, administering cortisone adrenal insufficiency which was precipitated into 


acetate intramuscularly, 50 mg. every six hours crisis by intercurrent infection 


Vvyles elal 


1 my. equals 10 mm. 
hit 
i] 
a 


On March 26 the patient was somewhat more 
alert and it was possible to discontinue the levar- 
The still elevated. 
100 
cc., where it throughout the hospital 
Total 17,750, with 
1K% segmental cells and 80% polymorphonuclear 
cells. Blood was 77 mg. per 100 
cc, However, urine output continued good, and in 


terenol temperature was not 


Hemoglobin was now down to 14.5 gm. per 


remained 


course leukocyte count was 


urea nitrogen 
two days the urea nitrogen level had dropped to 
27 my. per 100 ce 
value of 3.3 


electrolytes were normal other 


than a mq. per liter for the 
potassium determination 
1A) showed S ui 


wave elevations without either significant Q waves 


The electrocardiogram (Fig 


or reciprocal S-T depression. These findings, in 


short, gave the first clue to the diagnosis of 
pericarditis 

3y March 28 the patient had continued to show 
He was able to take fluids by 
bed 


particular discomfort other than 


slight improvement 


mouth and sit up in He did not complain 


ol any pain 
minimal dyspnea. Penicillin and streptomycin were 
continued intramusclarly, and cortisone was given 
in decreasing amounts for the last day, along with 


The 


definitely 


corticotropin preparatory to discontinuance 


chest plate in the ereet position now 
demonstrated the left lung infiltration, as well as 
an enlarged heart. The cardiac shape at this time 
was not thought to be specific as to diagnosis 


Fig, 2—PA 


prio. 


Mar hi 


plate taken on 
to pericardial aspiration 


chest 
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Fig. 3.—Lateral chest film showing air in 


pericardial cavity 


On March 30 the 
100 F 
over 15 mm 
115/70 


heard, as before 


iemperature was elevated to 
For the first time, a pulsus paradoxus of 
Hy. was noted. Blood pressure was 
Over the left lung base moist rales were 


heart sounds were perfectly normal in quality and 


The right lung was clear 
intensity. ‘There was no friction rub 

On March 31 the patient was somewhat more 
The neck distended at 30 
degrees and pulsatile 
145 mm. of 
and 


lethargic veins were 


Venous pressure measured 


water in the right median basily 


vein rose to 170 mm. with right upper 


quadrant pressure. No pulsations of the heart were 
noted on fluoroscopic examination 


2) seemed 


A chest plate taken at this time (Fig 


more characteristic of pericardial tamponade in 


view of the sharp diaphragmatic cardiac angle, as 


well as the clear lung fields on the right, it 


comtrast with the raised) venous pressure and 


enlarged heart 

Pericardial paracentesis was performed through 
the left xiphisternal angle, and 300 cc, of purulent, 
creamy-white fluid was removed 
dropped to 80 mm 


Venous pressure 
after the procedure with no 
change in arterial pressure. Two million units of 
aqueous penicillin and 1 gm. of streptomycin, as 


well as 20 ce. of were injected locally (Fig 


3). 
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PURULENT PERICARDIAL EFFUSION 


Fig. 4.—Diagrammatic sketch showing site of re 
moval of pericardial “button” beneath resected fifth 
costal cartilage 


A smear of the pericardial aspirate revealed 


myriads of polymorphonuclear cells but no or 
ganisms. Routine cultures and cultures for acid 
fast studies subsequently were reported as sterile 
It was decided, at this point, to carry out in 
cision and drainage of the pericardial cavity as an 


With = the under 


endotracheal anesthesia, an incision was made over 


emergency procedure. patient 


the left fifth costal cartilage. After division of the 
perichondrium, the costal cartilage was 
intact 


resected 
The internal mammary vessels were divided 
and ligated. This gave access to the anterior 
mediastinum directly over the pericardium to 1 

right of the pleural reflection (Fig. 4). The i 
cision was carried down to the epicardial fat, 
and after two traction sutures were placed on eithes 
side, the thickened pericardium was opened. Pus 
450 


portion ot 


immediately exuded, and 


\ 2 cm 


taken for bi ypsy 


more Was aspit 


ated the pericardium wis 


\t no time was the plural eavit 


entered. The wound was partially closed, leaving 


the defect in the pericardium for the insertion of 


three Penrose drains. The patient withstood the 


procedure well 


Cultures taken of the 


pericardial exudate 


surgery were again negative. Biopsy section of 


the pericardium on microscopic examination 

showed thick fibropurulent exudate 
Postoperatively, the patient did well until the 

second week, when there occurred a hypotensive 


episode, which required levarterenol intermittent! 


Myles etal 


for two days. The heart size decreased, and there 


was slow resolution of the pneumonic process. 
The chest wound drained extensively for the first 
postoperative week and by the third week was 
17-ketosteroid and 


17-hydroxysteroid determinations were normal, as 


healed. Postsurgery urinary 
was the response to an eight-hour corticotropin 
infusion, thus excluding the likelihood of adrenal 
insufficiency 


When June 11, on the 73d 


postoperative day, the patient was ambulatory with- 
out dyspne a 


discharged on 


The heart size was normal, as was 
the pulsatile activity under fluoroscopic examina- 
tion (Fig. 5) 
up 


He has been lost to further follow- 


Comment 


rhis represents a case of purulent peri 


carditis with massive effusion which was re 
lieved by surgical decompression. No one 
sign or symptom alone was pathognomonic 
of this complication of the pneumonia. The 
electrocardiogram directed attention to the 
possible establishment of pericarditis, and a 
pulsus paradoxus aided in enhancing this 
suspicion. Pericardial aspiration of 300 ce. 


Fig. 5 
surgery 


Final chest plate taken 72 days after 
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of a purulent fluid definitely confirmed the 
diagnosis. 

Surgical decompression by removal of a 
wedge of pericardium allowed direct drain 
age of the effusion, as well as providing a 
specimen for pathological examination. Re 
peated aspirations of the pericardial cavity 
carried with it the danger of cardiac 
arrhythmias, laceration of the heart er coro 
nary arteries, pneumothorax, and syncope. 
Williams Soutter Proudft 
I'ffler ® reported the creation of a 
pleuropericardial “window” for drainage in 
With the use of anti 
biotics, it would seem that a direct attack on 


and and and 


have 
some of these cases 


the removal of pericardium alone is a 
simpler procedure and avoids possible con 
Post 
and 


secondary infection of the pericardium did 


tamination of the pleural cavity. 


operatively draimage was adequate 


The chest wound was well healed 
in three weeks. 


not occur, 


Ktiology was not definitely established, 


since routine cultures and cultures for acid 


fast organisms were negative and biopsy of 


the pericardium revealed only acute inflam 
matory tissue with fibropurulent exudate. 
Sterile cultures of the pericardial fluid were 
not unexpected in view of the extensive 
antibiotic therapy for over a week prior to 
paracentesis and surgery. It is our feeling 
that this case represents a purulent pericar 
ditis secondary to pneumonia, although a 
benign “nonspecific” or tuberculous pericar 
ditis could presumably have been present. 
The character of the pericardial fluid and 
the clinical course, however, would militate 
against the two latter possibilities. 


AM, A, ARCHIVES OF SURGERY 
Summary 


A case of subacute purulent pericarditis 
which was treated by incision and drainage 
of the pericardium is presented, 

An awareness of this complication is 
stressed because of the dramatic favorable 
response to adequate surgical therapy. 

New Medical Center 


550 First Ave 


York University-Bellevue 
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Lipoma of the Stomach with Ulceration 


Case Report of a Case 


EUGENE J. CORNETT, M.D., Tampa, Fla. 


Benign tumors of the stomach are un 
usual, constituting from 0.59% to 5 of 


all gastric Finesilver 
reported finding an average of one benign 
gastric tumor per 7200 roentgen examina 
tions of the stomach. Root !® found 17 
benign gastric tumors in 250,000 hospital 
admissions, an incidence of 11 per 14,705 
admissions. Thompson and Oyster ** found 
66 benign gastric tumors in 20,000 autop 
Lipomas constitute 20 to 5% of all 

and several 
large hospitals have no record of this lesion 
occurring in their files. 

Rumold,?" in 1941, collected all reported 
cases of lipoma of the stomach since 1835 
and added 1 of his own, bringing the total 
to 33. In 1946, Scott and Brunschwig *! 
added 5 cases from the literature and | of 
their own, bringing the total to 39. Falla 


Alvarez? collected 4 more from the litera 


sics. 


benign gastric tumors,** 


ture and added 1 of his own, making the 
total 44. 6 
in 1949, bringing the total to 50 


Palazzo ' added 6 personal cases 
Since that 
time, individual case reports by Culver and 
Dobrak,® Thompson and QOvyster,?* Phelan 
and Rowan,'? Badner and Caplan,® Cassel 
and Ponka !; 
and reports of 2 cases each by Warren and 
srandenburg ** and Woelfel ™ 
bring the total to 60. The present case ts 
the 61st reported in the English literature. 
No other case was found in the files of this 
hospital. 


Guecione,* and and 


Agey 


King and 


Many of the reported cases were inet 


dentally discovered at autopsy and ap 
parently had caused no symptoms during 
life. A few were found incidentally in the 


surgical specimen of a stomach removed 
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Roswell Park Memorial Institute, 


for other disease. This leaves less than half 
of the reported cases in which symptoms 
were significant enough to warrant attention 
The 


symptoms are pain, hemorrhage, digestive 


by the patient and physician, usual 


complaints, and obstructive signs due to 
invagination through the pylorus, Radio 
graphic findings are usually indicative of a 
benign tumor, although no 
this 
malignancy can seldom be definitely ruled 
out Therefore, 


findings are 


characteristic of type of tumor and 


surgical removal is the 
treatment of choice when these lesions are 
discovered radiographically 


Report of Case 


\ 58-vear-old white housewife was admitted to 
the hospital in September, 1955, for a hysterectomy 
endometrial 


for postmenopausal bleeding due to 


hyperplasia. She had received external radiation 
1938 for 1945, 
1955, dilation and curettage was 


The 


revealed that she had “always had 


to the uterus in menorrhagia. In 


and again im June, 
irregular admission 


performed for menses 


history a weak 
stomach,” characterized by mild symptoms of in 


she had 


complained ot epigastric pain, indigestion, and im 


digestion for many vears. For one year 


tolerance to fatty foods. There had been no vomit 
ing, bleeding, or weight loss. She had been a known 
diabetic for 
she had 
timor, pathology 
1932 
Physical 
and short stature 
150/00) 
teeth 


four vears, with dietary control, but 


received no insulin. A lower abdominal 


unknown, had been removed in 
marked 


Her weight was 102.5 ky 


obesity 
B.P 


lower 


examination revealed 
The upper jaw was edentulous; the 


were carious. The abdomen was markedly 


obese. No mass was felt. There was an old lower 


midline abdominal sear 


X-rays of the upper gastrointestinal tract (Fig. 1) 


were reported as follows: “A large mass, measur 


ing approximately 6-7 cm. in diameter, is present 
of the distal 


The circum 


along the greater curvature aspect 


portion of the body of the stomach 
ference of this mass is smoothly demarcated from 
the remaining, 


uninvolved stomach. In the central 
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1.—X-ray 


Fig. 
lesion with central ulceration. 


of stomach showing rounded 


portion of this mass there is a rounded deposit of 


barium, measuring approximately 15-2) em. im 


diameter and representing a central uleer crater 


The presence of a mass having the characteristics 


described suggests that we are dealing with an 


intramural lesion, such as a leiomyoma, neuro 


Fig. 2 
men showing 
stomach, 
tion, 

mucosa, 
omentum 


(sross speci 
lipoma ol 
central ulcera 
normal adjacent 


and attached 
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One could not exclude with 
certainty, however, the possibility that this repre- 
sents a wall lesion with superimposed sarcomatous 
change, nor could one exclude with any degree of 
certainty the possibility that this may represent a 
primary carcinoma of the stomach.” 


fibroma, or lipoma. 


Laboratory findings on admission were within 
normal limits, with the exception of 4+ sugar in 
the urine, a positive reaction for acetone, and a 
trace of albumin 
per 100 ce. 
blood in two specimens. 


Fasting blood sugar was 212 mg. 
Gastric analysis revealed 44- occult 

Two weeks of hospitalization was required for 
diagnostt 
diet 
under 


studies aml control of the diabetes with 
On Sept. 20, with the patient 
anesthesia, 


and insulin 


general laparotomy was per- 


jormed through an upper abdominal transverse 


On the greater curvature of the body of 
the stomach was a very soft, smooth, disc-shaped 


mass, 7X73 em., lying within the wall of the 
with 
surface, A 


stomach, central ulceration on the mucosal 
variant of malrotation of the intestine 
existed, with complete lack of fixation of the right 
colon, absence of the ligament of Trietz, and de- 
scent of the duodenum on the right side of the 
abdomen. A large wedge resection of the greater 


curvature of the stomach was performed, with 


closure in layers. Postoperatively the patient was 
placed on prophylactic bishydroxycoumarin (Dicu 
marol) because of the obesity and the presence of 
varicose veins. On the ninth postoperative day a 
Later the 
The bis 


hydrox ycoumarin was discontinued, and intravenous 


superficial wound abscess was drained. 
same day she developed hematemesis. 
vitamin Ky oxide was administered, with prompt 
She was discharged 
from the hospital on the 16th postoperative day. 


the bleeding. 


cessation ot 


Follow-up examinations for six months revealed 
complete relief from gastrointestinal complaints 
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LIPOMA OF STOMACH 


Fig. 3.—Specimen cut through the center. 


Grossly, the specimen (Figs. 2 and 3) consisted 
of a wedge-shaped segment of stomach, measuring 
7*8& cm., with attached omentum. ‘The serosal 
surface was not unusual, On the mucosal surface 
was a large round lesion, measuring 7 cm. in great- 
er diameter, in the center of which was an ulcer 
measuring 1.5 cm. in diameter. The tumor was 
yellowish in color and grossly resembled fat. 
Microscopically, the tumor was composed of fat 
cells. It arose between the submucosa and_ the 
muscularis, The ulceration had a base of granula- 
tion tissue. Pathological diagnosis: lipoma of the 


stomach with ulceration. 


Summary 

jenign tumors of the stomach constitute 
0.5% to 5% of all gastric tumors. Lipomas 
constitute 2% to 5% of benign gastric 
tumors, 

A tabulation of 60 previously reported 
cases Of lipoma of the stomach is pre 
sented, 

A case of lipoma of the stomach with 
ulceration is reported. This is the 61st re 
ported case. 


116 Bosphorus Ave 
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Congenital Atresia of the External Iliac Artery 


JOHN M. HOWARD, M.D.; WILLIAM J. GOUDELOCK, M.D., and CECIL M. COUVES, M.D., Atlanta 


Although the surgical literature contains 
numerous reports on congenital anomalies of 
the aortic arch and of the pulmonary and 
splanchnic vessels, few studies have dealt 
the 
of the lower extremities, The early anatomi 


with congenital anomalies of arteries 
cal literature contains several descriptions of 
the 
superficial femoral artery,’ but we have been 


cadavers with congenital absence of 
unable to find a previous deseription of 
congenital atresia of the external iliac ar 


tery. 


Report of Case 


The patient, a white man aged 27, a brickmason, 
first Memorial Hospital 
in October, 1956, with a two-year history of pro 


was admitted to Grady 
gressive intermittent claudication involving the left 
call 
would develop in the left calf after 


For six months preceding admission, cramps 
walking one 
block, or after climbing one flight of stairs. There 
was no history of trauma, impotence, or surgery 
The mother stated that his birth had been uncom 


plicated and without trauma. There was no his 


tory of vascular disease or vascular abnormality 


In addition to the usual childhood 
had 


For eight years he had had 


in the family 


diseases, he had searlet fever at the age of 


1] years symptoms 
of duodenal uleer, the ulcer having been demon 
strated by gastroimtestinal series in 1954, and again 
in 1956 


daily for 


He had smoked a package of cigarettes 
10 years 

On physical examination, the patient appeared 
well developed and without evidence of secondary 
Blood left 


The skin and hair were normal, including 


anomalies 
132/76 
those of the symptomatic, left leg 


pressure in the arm was 


The peripheral 
pulses of the upper extremities and the right lower 
extremity were easily palpable. There was ab 
sence of pulsation over the left femoral, popliteal, 
Other 


laboratory 


dorsalis pedis, and posterior tibial arteries 


wise, the examination and routine 


studies were negative 


The skin temperature of the left leg was 2 to 4 
degrees (F) cooler than comparable areas of the 
deviations of the right 


right leg. Oscillometric 
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Fig. 1 \ortogram outlining the right external 
and miternal iliac arteries and the left internal iliae 
artery, The left internal iliac artery appears to be 


as large as the right common ihac artery 


0 to 1.25 


Translumbar aortog- 


were normal, but 
calf 


thigh and ealt 
left 
raphy demonstrated patency of the aorta, the renal 


were 


in the thigh and 


arteries, the common ilae arteries, the internal 
iliac arteries, and the right external iliac artery 
There was nonfilling of the left external ihiae 


artery (Fig. 1). Intravenous and retrograde pyelo 


grams were normal 
1956, the ab 


dominal aorta, the common iliac arteries, and the 


At laparotomy, in December, 


right internal and external iliac arteries were 


normal, The left imternal iliac artery was enlarged 
At the origin of the left external iliac artery there 
was an occlusion, which consisted of an abrupt 
loss of the lumen (Fig. 2). The artery appeared 
hypoplastic or constricted throughout the external 
iliac, common femoral, and superficial femoral 
artery, the last vessel being explored only to the 
midthigh. No lumen was present in the hypoplastic 
The 


patent at its origin, but was quite large and patent 


artery profunda femoris artery was not 


from its point of junction with the medial and 


lateral femoral circumflex arteries distally. It ap 
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peared to be responsible tor the 


greater part ol} 
the blood supply to the left leg, although explora 
tion for the presence of other collaterals, such as 
a persistent sciatic artery, was not performed 
Resection of the left external iliac and common 
femoral arteries was done, and an arterial homo 
graft was placed end to end between the common 
iliac and the profunda femoris artery. Owing to 
tension of the suture lines, if was necessary to 
splice the graft 

The postoperative course Wits marked by a series 
of wound complications and small-bowel obstruc 
tion, which required a secondary laparotomy on 
the seventh postoperative day An obstructing ad 
hesive band was released. For several days, the 
temperature of the left foot was cooler than that 
of the right; thereafter its temperature returned 
toward normal 

Two months after surgery, the patient was fully 
ambulatory and working daily as a_brickmason 
Skin temperature and oscillometric determinations 
were comparable to those done preoperatively, In 
termittent claudication persisted and was con 
sidered by the patient to be equal in character and 
mode of onset to that noted prior to operation 

Microscopic study of serial sections taken longi 
tudinally through the atretic portion of the artery 
showed a conical constriction of all the mural ele 
ments. The lumen was replaced by a diaphragm 
consisting of intima and subintimal elastic fibers 
Beyond the diaphragm, the lumen was replaced 
by an old, organized, partially recanalized throm 


bus 


Comment 


vans * has shown that the development 
of the peripheral vascular system is marked 
first by the progressive formation of fune 


lloward et al 


big. 2.—Segments of 


the resected external iliac 
and temoral arteries. The 
blind origin of the ex 
ternal iliac artery ts 
shown at the right end 
ot the uppel scument 
This vessel was resected 
flush with the common 
thac. Cross sections of 
the artery are shown at 
the left and in the lower 


segment Phe arrow 
points to the origin of 
the  profunda femoris 
artery 


tionmg capillary-lke networks. These net 
works eventually coalesce to become chan 
nels of arterial or venous flow. 

In the early embryo, the mam artery of 
the lower extremity is the sciatic, or ischiatic, 
artery, an artery which passes down the 
back of the thigh in association with the 
sciatic nerve. This artery is a branch of the 
inferior gluteal, which, in turn, ts a branch 
of the internal thiac 

As the femoral artery develops, the em 
bryonic sciatic artery disappears. The poplit 
eal artery remains, however, as a permanent 
residual of the sciatic artery, to be jomed 
in continuity by the developing femoral at 
tery (lig. 3). This permanent remnant of 
the disappearing sclatic artery appears im 
variable, no instance having been recorded 
of the congenital absence of the popliteal 
artery, even though its proximal and distal 
connection may be quite abnormal.® 

In the 22 mm. embryo, this embryonic 
arterial system persists as the popliteal ar 
tery and as a network of small arteries in 
the posterior thigh, which represents the bed 
of the newly formed deep femoral (pro 
funda femoris) artery.* One embryologist 
described the peroneal artery as being a 
permanent, distal continuation of the sciatic 
popliteal system.‘ 

Senior ' collected from the early anatomi 
cal literature the records in which the sciatic 
(ischiatic) artery had retained its embryonic 
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form in both limbs of six adult subjects and 
in one limb of seven others, In these in- 
stances, the external iliac artery was patent, 
the femoral being small and ending either 
as the profunda or the genicular branches. 

Arteriographic study of the patient cur- 
rently being reported did not include delinea- 
tion of the vessels distal to the iliac, but 
the left internal iliac was obviously larger 
than the right. The sciatic artery could be 
neither identified nor eliminated, Arterial 
pulses were not palpable at the left popliteal 
area or at the left foot. 

The congenital nature of this defect can- 
not be proved beyond the confirmation of 
the histological picture. Careful questioning 
elicited no history of trauma or of any other 
type of vascular disease. The gross appear- 
ance of the artery at the site of occlusion 


a 
8.5mm. Embryo 


xternal 


Sciatic 


Profunda 
Femoral 


Sciatic 


Popliteal 
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was compatible with that of a congenital 
defect, with the intima lining a smooth, shal- 
low depression over the atretic iliac artery. 
There was a compensatory dilatation of the 
internal iliac artery, The microscopic pic- 
ture strongly suggests a congenital basis for 
the occlusion, as both intima and subintimal 
elastic fibers were included in the obstruct- 
ing diaphragm. 

The occluded external iliac artery and 
that part of the common and_ superficial 
femoral arteries which was visualized were 
easily dissected, seemingly entirely free of 
periarterial reaction. 

This abnormality is believed to have been 
congenital in nature, the specific defect being 
a diaphragm occluding the left external iliac 
artery at its origin. No completely com- 
parable example has been found in the 


~Internal 
Iliac 


“Sciatic 


Fig, 3.—Diagram 
lustrating development of 
the main arteries of the 
pelvis and thigh. This 
shows the persistence of 
a portion of the sciatic 
artery as the popliteal 
Not shown is the small 
artery which  accom- 
panies the sciatic nerve 
in the adult 


Profunda 


Femoral 


Fopliteat 
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literature. Treatment has not been success- 
ful in this patient. Resection of the defect 
with reanastomosis would have been a sim- 
ple technical procedure had it been under 


taken prior to the thrombosis in the distal’ 


channel. 
Emory University (3) 
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Correction 


In the article “Arterial Homographs in Immediate Treatment of Severe Injuries to a 
Major Artery,” by Drs. Caldwell J. Gaffney and Willard B. Walker, in the April, 1957, 
issue (pp. 555-556) the correct address of the authors is St. Louis, Mo., instead of Dayton, 


Ohio. 
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Surgery Illustrated 


Symposium on Diseases of Gallbladder and Common 


Bile Duct 


Acute Cholecystitis 


FRANK GLENN, M.D., New York 


Submitted for publeation Nov. 27, 1956 

From the Motion Picture Symposium on Dis 
eases of the Gallbladder and Common Duct given 
at the 105th Annual Meeting of the American 
Medical Association, Chicago, June 13, 1956. Two 
other films in this Symposium material were not 


presented in time to be included 


hig. 1l.—Normal ana 
tomical relationships pre 
vail in less than 70% ot 
patients \leriness to 
variations and positive 
identification before di 
vision of any structure in 
this area provide satety 
from inadvertent injury 
to blood vessels and the 


ductal system 
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Incision of Peritoneum 
to Expose Cystic and 


hig. 2—An edematous, somewhat rigid, and bulky omentum is adherent to the enlarged, 


tensely distended, acutely inflamed gallbladder. It is readily retleeted away to expose the 
biliary fossae. After decompressing the distended gallbladder by aspiration with a trocar, the 
peritoneum is incised to expose the eystic and common ducts 


Fig. 3.—The peritoneum has been incised parallel to the common duet in the apparent 
area of its junction with the cystic duct. The cystic duct is dissected sufficiently to pass a 
silk ligature about it for identification purposes. The dissection is then extended cephalad and 
laterally toward the gallbladder wall to exnose the eystie artery 
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Vig. 4.--The cystic artery is identified and dissected from its entrance into the gallbladder 
wall to its origin from the right hepatic artery. It is then temporarily ligated by setting one 
knot in the silk ligature 


is incised 1 cm. from its 
junction with the liver, 
and the gallbladder is 
dissected from its liver 
bed from the fundus 
toward the cystic duct 


y \ ‘SZ LIN 
— 
~~ ie Fig. 5.— The  perito- 
— neum over the gallbladder 


awe 


Fig. 6.—As the ampulla of the gallbladder is approached, the branches of the cystic artery 
as they enter the wall of the gallbladder are divided, and the cystic artery is permanently 
secured by ligature and transfixing suture. 


\ 
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Cystic Duct Divided 


Fig. 7.—The cystic duct is dissected down to its true junction with the common duct. It 
is secured with ligature of 000 plain absorbable surgical suture U. S. P. 3 mm. from its jun 
tion. Just proximal to this is placed a transfixing suture of fine silk and the cystic duct 
divided, permitting the removal of the gallbladder 
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Fig. In acute 
cholecystitis the lymph 
gland commonly located 
between the cystic artery 


and the cystic duct is us 


ually enlarged. It may be 


Scarred and contracted, 
distorting — both cystic 
artery and cystic duct 
This may render the 
separation of these two 
Structures difficult. Care 
in dissecting in this area 


iS mandatory for safety 
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Fig. 9.—The gallbladder has been removed from the fundus downward, 
exposing the cystic artery and duct. The common duct has been opened 
hy an incision 2 cm. in length extending distally from the level of the cysts 


luct, revealing choledocholithiasis 
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Precautions and Errors in Surgery of the Gallbladder 


and Bile Ducts 


WARREN H. COLE, M.D., Chicago 


Cystic 
artery” 


big 


Cystic duct posite of 
server 

Common duct— 


Fig. 2—ANOMALY: Unusually mobile com 
mon duct covered with filmy adhesions (very com 
mon). DANGER: If the surgeon is careless and 
in a hurry, he may clamp the common duct and 
obstruct it with the ligature, as shown in the 


insert, 


duct 


Received for publication April 23, 1957 

From the Motion Picture Symposium on Diseases 
of the Gallbladder and Common Duct given at the 
105th Annual Meeting of the American Medical 
Association, Chicago, June 13, 1956. Two other 
films in this Symposium material were not pre 
sented in time to be included 


NORMAL 


this sketch 


conditions 


Immon 


most 


ANATOMY: 


Anomalies are so common in the biliary 


illustrates a 


commonly 


com- 


ob- 
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WSS Was 


\ 


SS 


tight hepatic 
artery 


hig. 3 


proceeds 


ANOMALY 
anteriorly 
duct, 


The right hepatie 


from position 

common coursing forward 

cystic duet, and enters the liver a few millimetet 
anteriorly; thus it may resemble the eystu 

(10% to 15% causes) DANGER If the sur 
geon does not comnize this anomaly, he 
ligate the right hepatie artery, thinking 
cvstic artery, 


artery 
under the 
adjacent to the hig 


CTOSSES 


ANOMALY: The right hepatic artery 


anterior to the common duct (present in 
about 16% of cases). DANGER: If the surgeon 


artery, 
ot 


ma 
it is the 


does not recognize this anomaly, he may mistake 
the right hepati 


artery for the cystic artery, or 
damage it while opening the common duct 


Severed’ 
ends of 
accessory 


hepatic duct 

Fig. 5 ANOMALY: Large short cystic duet 

(common), DANGER: Small stones may drop 

into the common duct from the gallbladder; also, 


the common duct may be pinched with the eystic 
duct ligature because 


hig. 6 —-ANOMALY: An aberrant hepatic duct 
empties into the gallbladder from the right lobe 
of the liver (1% to 3% of cases). DANGER: If 
this duct is not recognized and tied securely, it may 
inadequate cystic duct is leak postoperatively and produce bile peritonitis or 
available for a safe ligature without extreme care vive rise to a large collection of bile 
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Accessory 


nepatic ~ 


duc 


hig. 7.—ANOMALY 
empties into the 
DANGER: 


might be the 


Accessory 
common 


hepatu duct 
This duct 


duct (uncommon) 

should not be ligated; it 

right hepatic duct big. %.—ANOMALY 
ann’s pouch lying agaist 


> 


N 
NN 


\ 


242 
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Junction of ystic 
Fig. 9—DANGER 


If adhesions form between 
i large Hartmann’s pouch and the common duct, 
the latter 


may be damaged during dissection of 


and common ducts 
the gallbladder from adjacent structures 


ANOMALY 
adherent to the 
inflammatory 


hig. 10 
duet 
or 


Unusually long cystic 
common duct b 


y congenital 
adhesions 


— 
= \ 
nusually large Hart 
the common duet 
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Fig. 11—DANGER: If the surgeon does not 
recognize the long cystic duct, he may leave too 
much; it may contain a stone which may produce 
symptoms later. 


Fig. 13—ERROR: When profuse hemorrhage 
develops suddenly in the depth of the wound dur 
ing dissection, the surgeon may erroneously start 
stabbing in the wound to clamp the bleeding point, 
and grasp part of the common duct with the clamp 
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Cystic 
artery \ 
| ~ \ 


Accessory = 


cystic” & 
artery 
( 


Fig. 12—-ANOMALY: Accessory cystic artery. 
DANGER: If the surgeon does not recognize the 
accessory artery, and carelessly cuts it during 
dissection, serious hemorrhage may result 


<A 

% 


Common duct 


Fig. 14—ERROR: The surgeon tries to ligate 
the bleeding point in a field obscure because it is 
blood-stained, or the anatomy is incompletely iden- 
tied. Ligation of a large segment of tissue, es- 
pecially if a needle is used, may endanger the 
common. duct 
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GALLBLADDER AND BILE DUCT SURGERY 


Fig. 15—CORRECT METHOD 
CONTROLLING SEVERE HEMOR 
RHAGE: Rather than clamp the bleeding 
point blindly, one should insert the in- 
dex finger into the foramen of Winslow 
and compress the hepatic artery between 
the index finger and thumb 


\ -Closed 


Mmcsion 


ANS 


Bile leaking 


Fig. 17.—ERROR: When a choledochotomy is 

Fig. 16-—-ERROR: The cystic artery has been done for stones, closure without T-tube drainage 

ligated so close to the common duct that infection, may result in leakage of bile from the suture line, 

with foreign-body reaction from the suture, ma: with production of bile peritonitis or localized 
give rise to sufficient fibrosis to result in a stricture collection of bile. 
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hig. 18.—LEAKAGE OF BILE: Bile may a 
cumulate im the peritoneal cavity from an unligated 
aberrant duct, from the cystic-duct stump, o1 
from choledochotomy wound closed without 
lrainage, and bile peritonitis may develop (fatal 
unless drained); if the amount of bile is small 
(and located over the common duct), an inflam 
matory reaction (with or without an abscess) may 
produce enough damage to result in a stricture 


hig. 20 REPAIR OF A DIFFUSE STRIK 

rURI It the lower end of the common duct 
cannot be found, | prefer use of a Roux Y-arm 
of jejunum, utilizing no T-tube splint if the stoma 
is large and minimal inflammation is present in the 
duct. If the stoma is small and much inflammation 
present in the duct, a T-tube should be used and 
left in place for 9 or 10 months. Alternate tech 
niques consist of choledochoduodenostomy and use 
of a loop of jejunum, but | prefer the Roux 
Y-arm 


840 S. Wood St. (12) 


1,M. A. ARCHIVES OF SURGERY 
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hig 19.-REPAIR \ 
STRICTURE: If the 


duet can be 


LOCALIZED 
two ends of the common 
approximated without tension, an 
end-to-end anastomosis should be performed with 
a T-tube prosthesis brought out above or below 
the suture line, not through it; in such a case it 
is usually advisable to leave the 


tube in place for 
10 months 


oF 


~ Anastomotic 
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NEW super 


HEADLIGHT, 


NOW AVAILABLE 


through surgical dealers .. . 
MARSAN'S 
SINGLE SERVICE 


COLOSTOMY 
POUCHES 


FOR HOSPITAL AND HOME USE 
Also manufacturers of Irrigators and Pro- 
tectors. Literature on request 


COLOSTOMY APPLIANCE LABORATORY 


5054 S. LAWNDALE AVE. CHICAGO 32, ILL. 


| 
| 
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@ COOLER OPERATION 
@ 9 INTENSITIES OF LIGHT 
@ INCREASED SAFETY— 


Combine your own clinical 
experience with the 
knowledge of experts... 


by reading 


A.M.A. Archives of 
DERMATOLOGY 


A.M.A. Archives of 
PATHOLOGY 


° A.M.A. Archives of 
INDUSTRIAL HEALTH 


Write To: 
Subscription Department 


American Medical Association 
535 N. Dearborn Street 
Chicago 10, Ill. 


UNDERWRITERS APPROVED 


Medical men who have tried the new Super Good-Lite 
tell us there's nothing like it anywhere .. . at any 
price! Here's why: The entire unit has been redesigned 
by a group of practicing surgeons to provide a beam 
of light both brilliant and controllable . . . featuring 
nine intensities of light. The headlight construction and 
electrical circuit was designed for cooler operation and 
maximum safety. 


The Good-Lite SUPER Headlight Includes: 


@ Good-Lite parallel! beam headlight. 

@ 3 types of bulbs with 3 intensities of light each. 
@ Special Ground lens to intensify light. 

@ 2 mirrors (peep-hole and plain). 

e 


Heavy duty transformer (20 watt) with 3 positions 
and off switch. Fuse in the secondary for your 
safety. 


Molded plastic connections, 
Gray plastic stainproof cords. 
Choice of 5 types of headbands. 


Consult Your Surgical 
Supply Dealer or 
Send Coupon Today 


GOOD-LITE MFG. CO. 
7638 W. Madison St. @ Forest Park, il, 


Please send free catalog on Good--Lite Headlights tox 
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anatomically correct 
rectal tube 
minimizes injury hazard 


When administering an enema, it is unnecessary to 
force fluid high into the rectum. Instilled just beyond 
the internal anal sphincter, an enema induces in- 
creased pressure, resulting in colonic peristalsis. 


The pre-lubricated rectal tube of the FLEET 
ENEMA Disposable Unit is of anatomically correct 
design to deliver fluid most effectively while mini- 
mizing injury hazard . . . another reason why 
FLEET is rapidly becoming a Disposable Unit of 
choice whenever an enema is indicated. 


FLEET°ENEMA 


Disposable Unit 


contains per 100 cc. 16 Gm. Sodium Biphosphate and 6 Gm. 
Sodium Phosphate ...an enema solution of Phospho®Soda (Fleet). 


Cc. B. FLEET CO., INC. Lynchburg, Virginia 
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But his fears and doubts may seriously complicate 
. your plana, 
-.. *‘Dexamy!’ can help you prepare him mentally and 
emotionally— beth for surgery and for an uneventful 
postoperative course. ‘Dexamy!’ (a combination of 
dextro-amphetamine sulfate, S.K.F., and amobarbital) 
smoothly and subtly relieves both depresmon 
and anxiety. It will help him to view his problems 
in proper perspective. It will help to restore a 
normal sense of optimism, cheerfulness and well-being. 


Dexamyl* tablets clixir - Spansu ie’ 


Smith, Kline & Prench Laboratories, Philadelphia 
Reg, US. Pat On. 
Reg. UB, for sustained reteane capsules, 


this man needs surger y 
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CUSTOM MADE 


RUBBER ILLEOSTOMY 
COLOSTOMY APPLIANCES 


| THE MENACE OF ALLERGIES 


WHAT WE KNOW ABOUT ALLERGY 
by Louis Tuft, 12 pages, 15 cents 


FOOD ALLERGY 
by Samuel M, Feinberg, M.D., 6 pages, 10 cents 
@ CHEMICALLY TREATED TO HELP 
ELIMINATE ODOR. 
© CEMENTED TO BODY WITH OUR by Samuel M. Feinberg, M.D., 6 pages, 10 cents 
SPECIAL ADHESIVE CEMENT. ASTHMA AND HAY FEVER 


by Samuel M. Feinberg, M.0., 6 pages, 10 cents 
For information write to: 


GERARD PRODUCTS | AMERICAN MEDICAL ASSOCIATION 
7875 Oakleaf Ave., Elmwood Park, Chicago 35, Ill. | 


535 North Dearborn Street @ Chicago 10 @ Illinois 


Are your patients 


bothered by weight? 


For the patient who has that 
minor under or over-weight 


problem, or wants to regain that 
cal weight fitmens feeling of “well-being” . . . 


Exercises for the busy man, by S. C. Staley and F. V. Hein. 12 pp. 15¢ 
Exercises for women, by Lydia Clark. 12 pp. ISc 

You can reduce, by G. Austin, 16 pp. 20c 

Height-weight tables for men and women, 4 pp. 10c 


How to gain weight, by Laura A. Miller. 16 pp. 1Sc 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET © CHICAGO 10, ILLINOIS 


Enclosed find $ for the pamphlets checked below. 
() EXERCISES FOR THE BUSY MAN, 15¢ 
[| EXERCISES FOR WOMEN, 15¢ 
YOU CAN REDUCE, 
( HEIGHT-WEIGHT TABLES FOR MEN AND WOMEN, 10c¢ 
{ HOW TO GAIN WEIGHT, 15¢ 


ADDRESS... 


send today 
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setting new standards 


ETHICON 


sutures 
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greater convenience in obstetrical repair 


with new double-armed OB sutures 
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NEGATIVE NITROGEN B 


Increased nitrogen loss, with resulting nega- 
tive nitrogen balance, occurs in infection, 
trauma, major surgery, extensive burns, cer- 
tain endocrine disorders and starvation and 
emaciation syndromes. The intrinsic control 
of protein metabolism is lost and a protein 
“catabolic state” occurs. A patient requiring 
more than ten days of bedrest usually has had 
sufficient metabolic insult! to precipitate such 
a “catabolic” phase. 

Nilevar (brand of norethandrolone) has 
been used in patients with varied conditions 
including hyperthyroidism, poliomyelitis, 
aplastic anemia, glomerulonephritis, anorexia 
nervosa and postoperative protein depletion. 
The patients gained weight and felt better. 


stimulates protein synthesis, 
corrects negative nitrogen balance 


It was concluded? that “the drug certainly 
caused a reversal of rather recalcitrant or 
progressive catabolic patterns of disease.” 

Nilevar is unique among anabolic steroids 
in that androgenic side action is minimal or 
absent. 

The suggested adult dosage is three to five 
tablets (30 to 50 mg.) daily. For children 1.5 
mg. per kilogram of weight is recommended. 

G. D. Searle & Co., Chicago 80, Illinois. 
Research in the Service of Medicine. 


1. Axelrod, A. E.; Beaton, J. R.; Cannon, P. R., and others: 
Symposium on Protein Metabolism, New York, The National 
Vitamin Foundation, Incorporated, (March) 1944, p. 100 

2. Proceedings of a Conference on the Clinical Use of Ana- 
bolic Agents, Chicago, Illinois, G. D. Searle & Co., April 9, 
1956, pp. 32-35. 
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PROFOUND + PROLONGED + CONTROLLED 


Pontocain 


hydrochloride 


0.2% Pontocaine HCl in dextrose (hyperbaric) 
ampuls of 2 cc. (4 mg.) Also “Niphanoid”” (instantly soluble 
dry form) and 1% solution in saline (isobaric) 


HIGH 0.3% Pontocaine HCI in dextrose 
MEDIUM (hyperbaric) ampuls of 5 cc. (15 mg.) 
LOW “Niphanoid,” ampuls of 10, 15 

and 20 mg. 


% solution (in saline) 
2 cc, (20 mg.) 


0.15% solution, vials of 100 ce. 
“Niphanoid,” ampuls of 250 mg, 


it U LABORATORIES 


Pontocaine (brand of tetracaine) NEW YORK 18, NY WINDSOR, ONT. 


and Niphanoid, trademarks reg. U.S. Pat. Off. 
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